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NEW EXPERI MENTS. 
The Mercurial Weather-Glaſs, the Hygre- 
ſcope, Eclipſss, ConjunQtions of 


Saturn and JuPITER. 
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BY NEW EXPERIMENTS, 


"Toacking the: Preſſure of Fluids, the FI and 
all the curioſities thereof, . 


To which 1s added, © 


Some New Obſervations, and Baper rae; lately made of 
ſeveral kinds. | 


TOGETHER, 


. Wich a trae RELATION of an Ev4l Spirit, which troubled a Mars Family 
for many days. 
LASTLY, 


There is a large DISCOURSE anent Coal, al-ſnks, Dipps, Riſengs, and 
Streeks of Coal,. Lregits Running « of T ARE, Gats, Dykts, Damps, and wild #re. 


By G. 8. 


= Ars longa, vita brevis. 


Printed 1n the Year, 1683. 


| And are to be ſold by Gideon Schaw Bookſeller, at the 
' Signofthe Bible, inthe Parliamert-Clofr, in Edinburgh. 
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To the Right Honourable 


© "Lord Provoſt of Epiniunon, © 


George Drumond, David Lindfey,  Fames Nicolſon, and Gz ox 68 
SINnCLar Bailiffs, Archibald Hamilton, Deanot Gild, Thomas 


Young, Thelaurer, William Barthwich, Deacon Conveener, 


- and remanent Members of the Honourable Council of the 
faid Burgh, 5, In all Humility offersand didicates this Phile- 

ſophical Tranaſaion, GrorGs SINCLAR Profeſſor of Philo» 

ſophy and Mathemaricks. 5, hf | rior 1 

May it pleaſe Your Lordship, ae the Honourable Senate, 


/Preftnt you with a mean Oblation, itfs than the Widows Mite, but with. a willing 
mind. *Tis all I can afford at preſent. -Farre licabir, qui non habet, thus © »#ho 


wants Frankincenſe, muſt ſacrifice with-Bear-meal, 1heve ſometimes offered morg to 


others, who were not ſo deſerving. 1 ſtill remember how kindly the Council treated 
me for ſome Tears ago. when 1 taught the Mazhemarticks'at Edinburgh ; and what « 
ſingular Obligation, they conferred upon me after, when 1 was employed to Rarth out a well, 
which by good Providence 1 lighted upon, which is naw a4 Well-ſpring of Happiua to bhe 
Good-Town. I made ſeveral Obſervations, with 4 moſt accurate, and exati Level; but 
eſpecally one from the highef. Ground, in the Caſtle, #n the Evening towards the Fountain, 
by the belp of a Light theyt, on tht 29; of May, 1694» which gs qr : >ſfurance_ to 
the Magiſtrates, that the Source wes 200. Foot bightr thas the Weig *-houſe, and great 
evntouragement to the Copncil to begin the Works It 3s regiſtrate 3n Scripture, «5 oat of the 
great Atﬀs of Hezckiah,/ that be made a Ciftern, and « Conduit, and braught water into the 
City of Jeruſalem. Tyis ork will be extant among the Annals 4nd Chronzclts of the. City, 
of things dont from Year to Tear, to all Generations, which is the glory alſo of the ſucceeding 
Magiſtrates. But your wiſdom and prudence in governing the City, and compoſing all Diffe- 
Yences, and ſettling all Matters every day ſo happily, 4s of jar graater moment. .; - - 
This Franſattion expteins the Weather-Glaſs,, axd Hygrolcape, , which art in great 
efteem, euen. among Kings, and Princes. His Royal Highneſs put no ſmall value upon that 
which I preſented eco Him. Non equidem tali me dignor honore. . 
I now crave pardon, that 1 have adventured to prefix your Names to the Frontiſpict of this 


mean Pampblet, between which, and your incomparable Merits, there is no proportion... All _ 


I can do, is to pray, that your Lordſhip and Council, may l6ut; to be,. 4s y0u are, the glory and 
credit of the Place, and that you may ſlowly, er Ys 4 at laſt, this Mortality "with 
Immortal Life. This I fervently wiſh, while 1 am _. Hcleir-y019; 1: acts tn 
Your Hotours moſt hamble, and much obliged Servant, 
Leith, Zenyary 9. 1683. ©. GEORGE SINCLAKR: 
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The. Explanation of the Weather-Glaſs, 


Have ſet. down the Theory of the 
Weather after this manner. In 'the 
firſt, and upmoſt Station, thirty Inch 
anda half, above the Ciſtern, is Long 
Fatr, or Moſt [ler weather, as the 
Poer fiops, - 4 TEE ES 
TTotus &ille dies, & qui naſcentur ab iflo, 
Exattum ad menſcm» pluvia ventiſque carebunt, 
This day and all, which after it remain, 
For thirty dayty, ſha/l want bothVWind and Rain, 
The Metal hong at this height, which I 
rather find ro be in Winter, rhan in Sum- 
mer, the Heavevs are clear : yer ſomerimes 
covered with dry and gray Clouds, but nor 
| the leaſt appearance of Rain. Nothing ſor 
feveral days afrer, but ſerled calm Weather, 
as dry and hard Froſt in Wimer, with a 
clear Sky : ſomerimes the Alr moſt pure, 
and clear without Froft. Here it was upon 
Thurſday, O #qver 26. Tis ſeldom fo high, 
becauſe we io this Countrey have not often, 
a moſt pure, andclcar Air, as in France, 
and other parrs of the World: If the -Me- 


tal aſcend to this Station, ir is an evident - 


coken, that the Glafs, is right mounted, 
apd adjuſted... | 


Icall rhe ſerond'S$tation, * which is half * 


an Toch lower, Fir, of Drjand Fair. 
Ecce cl jubar emicat 2x2) 
Potgnaſque nicer dilviſs cudibus ver. 


Behold a Ray, that'scleay breaks forth from ſerene Heaven 
And purged Shy doth ſhine, aitPlouas Affenfr'd that's been. 


The Qajck-ſilver being ar this'Starion, the 
Weather is good'; burnor-fofſttled; efpe- 
cially in the Winter-ſcaſon. I have ofeen- 
zimes obſerved a ſmall thin ſhawre of Rain 
*tofall, for fome'Hours rogether, from the 
- loweſt Region of the Air, as a rhick Dew or 
. Miff, but immediacy after, the Day be- 
: . came Clear and Fair, the Air being upder 
6. i Rory diſpoſition to be lo. | 
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The third Srarion, half at Inch lower BA 


Chzngeable,ſomerimes Fair,ſomerimes Foul, 
ſomerimes Froſt, ſomerimes Thaw, ſome- 
times Sleer, ſometimes Snow, ſometimes 
Wind, ſometimes Calm. 


Nunep!uit» & clarus, nune Jupiter there ſurpit, 
Sinievaiſpg reve ;doth wring the Cloud 
Sometimes fair ove, appears in LCs 7 Youy « 


The fourth Statlon is Rain, or Rejwy 
weather ; not that it Rainsalways, bur thar 
there is a ſirong inclination in the Air, to 


\be Rev. 


© Madidis Notus evolat alls, * 
; | bo cur or caligine vultum, . 
- - Barba gravispimbis, canis fiuit unda capillie, 


Ont fiyes the South» with dropping Wing i, who (bro 
opp a/pebt in the pitchy Cond s » ; _ . 
His whitetair fireams, bus beard big-ſwobs with Showres 
Miſls bind his brow, Rain from his boſomipeares, 


. I. call che fifth Station, Much Rein, or 
Very Foul, as In.the Summer, or Winter- 
rime,when Rain is accompanied with ſtrong 
S, W. and W, Winds, This is bad Wee- 


ther Indeed, both by-Sea and Land, 


----Etdenſ funduntur >» Etherenimbi. 

Ecce cadunt largi, reſojucts opbions imbe 
Inqu* tretom credastotum deſcendere celath, 
T'-ick lorms of Rain, are poured from the Heavens, 
Woniechdarkes Phebus, wnd hjs peirdiug Beam, 
From Clouds dijlo!wed, greas latarachs did fall 

Some thought the Heawens to Sea, weretumbled al, 


To this Sration did the Mercury fall down, 


on Monday, November 6. and Sunday night, 
November 19. being two Tach lower, than 


| QOtober 26, 


The ſixth Station is Stormy, the worſt of 
Weatherja this Country. | 


Tum mibi czculeus, ſupra capnt aftititimbery 
Neem Hyememqueferens, & inborrut undat 


A purpure ſhowre did Canopy my bead, 
Dark Winter came and waves grew black inderd, 


I have 


amo. ak. * 


I have ſubJoyned in the laſt place Te 
or Hirricanes, which do not fall wenn 4 
Conmys They are lively deſcribed by 


Qua data & terrasturbineperflant 
e mari, torumque a ſedibus ime. 
ſque ruunt, creherqueprocel'is 


Tempe noe. 


Arduaterrarums nmpique & ſitters circum. 


= [Winds a; his mutinen; bands 
Forte their own Way, and thander #lyough the firawds, 
They rake rhe Seay Furus and Notus ravess 


m deepeſt caves, 


nd fermy A 
Whes Tempeſts rage, and Joves great Cannons rear 
The Monntains yeake> the Plains and every Shear, 


The firſt Rulels, the further up the Mes 
ral goes, the Weather Inclines to be the 
Falrer, andthe further ir falls dowo, Ir in- 
clines to be rhe Fouler, . Secondly, When 
Ir & heigheſt, Fair Weather is univerſal, 
when It js loweſt, Foul Weather is univerſal. 


The Explanation of the Hygrolcope. 


| 3 
And as it ſhews the nature of the Weathers 
fo.ic foreteils 3 which is the great <xcellen* 
cy of ir, ſometimes a day, ſometimes twas 
ſometimes three or four, before any change 
of Weather come, The Metal riſes and falls 
quickly, when Fair or Foul Weather is nigh 
at hand; It doth nor ſo much foretel Winds, 


a3 itis aRually influenced by rhem, when - 


they blow, in caufing the Metal ſubſide and 
fall down. *Tis fald, - that the Ladies and 
Gentle-women at London, do Apparel them» 
ſelves in the Morning, by the ?eather-Glajr. 
Whatever be in this, *cls certain, thar when 
a Man riſeth ln the Morning, he may know 
infallibly, what fort ef Weather, will fall 
out ere Night. Ir is not poſlible ro make 
it unerring, unlefh It be. mounted, and: ſer 
up by a skilful Hand, which few- or none 
can do, The Incloſed weether-Glaſſes, are 
Ten Dallers.the open ones Thirty Shillings, 
which arc as true, None from Abroad are 
ſo accurately made. - Neither any ſuch arg 
ſold, arſo caſte a rate. They may be trank 
porred, and carried ro any part of the 
Counny, and there {et up, by my Dire&h. 
DS, 


p 


His {econd fs a curious Invention, 

which I call che Hygroſcope. The 

The name js made up of two 

Greck words, Hygros Wet, and 

| Scopeo ro view or conſider : be- 
cauſe we know by it, the ſeveral degrees of 
moiſture, and dryneſs inthe Air. Tris mean 
to look upon, being but the Awin, ard 
Beard of a Grain of Oats, Ir is Twiſted, 
and Twined by Nature, as the Lyt? String, 
or a Silk Cord is twined by Art. Ir is ſe- 
cured within a round Box, . whoſe Infide Is 
diyided into 24, equal parts. There Is af- 
fixedto the top of ir, a ſmall ſlender Glafs- 
Index, which goes about with the 4win, 
as it is altered with the mozſture, or dryneſs 
of the Air. - The motion Is dire, or right 
about, following the courſe of the Sun,with 
moiſture, and retrograde, or left about, with 
dryneſs. Ir is likewiſe ftationary,or tanding, 
. when the Air is ſerked,as to wetneſs, or dvy- 


— 


neſs. Tt is of all of all rhings,in the Univerſe 
ſo far as I know, moſt affeFted and (enfibje of 
humidity and f6:city. Many curious Phiſo- 
ſophical Queſtions do ariſe from irs ſeveral 
Operation:, which would trouble Ocdipas 
himſelf, to reſolve. Thave found the In- 
dex, from Wer Air in extremicy, to Dry 
Alr in eycremity, make fx Revolutions. For 
this cauſe, TI have contrived a little Broad, 
with fix Circles upon it, or rather + 
divided equally into 24. parts, as the infide 
of the Box Is, by the help of which, a Man 
may trace the morion of ir, all the Year 
over, moſt eaſily, whether ir be Dzred, or 
Retrograde, You will find theſe adyantages 
by ir. wet Air in txirtmity, Dry Alt in tx» 


' tremity, Air equally moift and dry, Wet Air, 


Dry Air, It difcoyers the leaſt difference 

of Alr between one Rosm and another. Ic 

js much influenced with Winds from the 

North, eſpecially in Froſt, which make ic 
Aa, 


i > 


- 
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Retrograde, . 


Po YR. 


4 
Retrograde, and whit Winds fromthe Sourh, 
_ which make ft Diref?.anhd move righr abour. 
Tit a Years thine, ic mikes ſevere? Revoiutk- 
os. The motion k'moft fetrfibſe; for tome- 
tithes irt ove Night, ft will alcer go: Degrees, 
by rhe fourth fart of # Circfe. Ic nor only 
Mews the preſent remperarnem of the Air, 
Fhich is a prear advantage, but forcteh. 
, Which is admirable, I have formd fc 
erg es foreret Fair onarbyr, when tit 
is analy R . Tt keeps & correfpon- 
dence with rhe weather-Glaſs. There fs 
rear difficulty ro kfrow what Revolution ir 
$ ofider, from Wet A#r in extremity, or from 
Dry Air in extremity, for fixing the Brefs- 
Pix it irs own \prol Circle. The Hoſk 
or Hoo!,of the Mouſe-Pre, (as we call it) or 
the 7:1d etch, will make a Hygrofcope, but 
Ir is ſomewhat dull and Now, and goes not 
fo oft about, > very (cnfible of the wetn'ſs, 
and Dryneſs © 
of the Hygroſcope, is altered by the Wen- 
ther, it keeps not a continued motion; but 
fomerimes moves backward, atid ſometimes 
forward ;- ye ar lengrh perfe&s Its courſe 
right about, in ſo many Months, and re- 
turns again in ſo many. Among the many 
s\fficulties which occur, this is one, What 
Is the reaſon, why the 4win goes alwayes 
right about with Moifture, and left about 
th Dryneſs? To ſay, that It is ſo order- 
ed by Nature, is ridiculous. The ſame dif- 
ficuky we find in the Shells of Snails, whoſe 
Screw, and Spiral line, goes right abour, 
with the Sun, and in the Shells of Sea-Snazls, 
commonly called Buckies, Some affirm, 
that upon the South of the Line, rhe Shells 
of theſe Creatures, are ſcrewed left abour, 
which is worthy of obſervation. *Tis cafie 
to give the reaſon, why a Lute String turns 
about ſuch a way with Moiſture ; becauſe, 
while ic wastwined by the Artift, the wheel! 
or Spindle went ſuch a way abour, where- 
with he ewifted it. But who can ſay the 
Aike of the 4wiz,. ſeing the great Artiſt js 
G 0D, and Nature, whoſe working and 
manner of working is unknown to us. If fr 
be aſked; What way gocs abour th- Hool of 
the wild YVitch? I anſwer, which-is a no- 
table Speculation, The one Hool, goes righr 
abour with che Sun, by Aviſture, as the 


- 
- 


Ihe #eplenation of the Fyiroſeope: 


che Air. When the Tndex.- 


with Proneſs. eo t 2hout 
wkh Drpnef, and lefr bout with Moiftere, 
contrary to the motion of Its fellow Hoof. 
This is ſeep ſenſibly, by holding them nigh 
the Fire. The ſame holds rrue, in the rwo 
Hook of the Right Pea-cod: I ſuppoſe that 
the Hooks of Brom-ſzed, may do the like. 
Avother Experiment I made with the Hy- 
e10ſcope, in placing It, within the Receiver 
of the Air-pump. Ar the very firſt Exſu- 
Qion af the Air, the Indcx moved left a- 
bout moft fenfibly, and by the feverat Ex- 
ſutions, which were made one after ano- 
thor, It advanced, half a Circtke about. It 
had. beetr cafie to haye made fr go tight 
round once, if I had comtnued Pamping. 
Heres a Phenomenon to befalved, and well 
worthy the pains ofa Virtuoſo. Bur heczufe 
fome'may think, I have ſpoken too moch of 
z thing of ſmall concern, I ſhall thi-refore 
ſay bur one word or two more. That even 
upon the obfcureſt, and meaneſt of rhe 
Creatures, the LORD hath «- pl 2 
Indelible Chara&cr, of His Wiidom and 
Skill, Though we canriot well know, for 
whar uſe and end, the Oat-Grain hath an 
Awin, and why irls twiſted, yet we muſt 
remember, that GOD, and Nature, never 
made any thing in vain. Do nor undervalue 
ir, becauſe ir is meanly let our ; for there is 
in it a Pearl of great price z Cchriftopheras 
Sturmius a German, a great Y?rtuoſs, and 
famous Mathematician, makes honourable 
mentlon of ir, in his Writings, which he 
hath taken from my Ars Nova & Magna, as 
he hath done many other Curiofities. and 
publiſhed them ro the Wor!d, nor as hits 
own Inventions, but as mine : which by the 
way, gives a notable checkto my old Ad- 
verſaries, who with the Bedel!/s Gown about 
their heads,cndeavour'd to make theWorld, 


in their beggarly Pamphlcr believe, thar all 
my Philoſophical Experiments were Un- 


truths and Lies. Sed non-eff remedinum ad- 
verſus Sycophante moſum ; there is no cure, 
or remedy againſt the bi:tng of Slanderers.' 
Mr. Boy] did nor think ſo, as witneſs his Ex- 
periments rouching Flame and Air. They 
are fold for Six Shillings. 
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£ ſhoyt acconnt of the late Comets, and of ſome Ectipfis. 


Nuno 1652, An obſcure Comet 
appearcd in the beginning of 
Winter, (cen in the gar, 
nigh co the Conſtellation of 

. Taurus. It did not continue 

long ; yet L3{ly that old Aftrologer made it 

very prodigious. | 
A ſecond, far more glorious, -appeared 
in the beginning of December, 1654. It raiſe 

before the Sun ſeveral. Mornings, with a 

long Ray, pointing towards the Weſt.” Firſt 


.then, it was Comete Barbatys, the Ray" 80- - 


ing before the Star. It had a- very: ſwift 
motion towards theWeft,inclining apward, 
till it came the length, to be in oppofition 
to the Sun, on the 19. of December, where 
It appeared Comets Crinitys, without a Ray. 
B under a ſwift morion, it advanced 


more Weſterly atd upward, ' and was feen * 


clearly -upon 


night, December 2g. 
with a long Ray,pointing towards the Eaſt, ' 


which made it Comets Caudatys, the Train 
following the Star, and (erring after the Sun. 
This many believe, that there were 
zwo Comets, Ir evariifhed a little below 
the Reys-brad, after it had contmued from 
December 8. 1664, to Februavy 8. 166g. 
A third was ſeen, the fame Year 166g, 
In Merch, and continued till the 9. of 4prl: 
A fourth was ſeen in the middle of 4pr:!, 
-2x679, about 12, aClock at Night. ' Tr con- 
tinued but a ſhort time. Re, 
* The fifth ſeen over all Europe with admi- 
ration, _—— firſt clearly to us, Decem- 
- 14: 1680; It cominaed till Februzyy'g. 
1681, 
The fixth Comer, was ſeen Thurſday 
Night, Auguſt 17. 1692, in the North, a- 
bout 11x aClock at Night, in the ſecond 
Foot of the Great Bear. It had a ſwift mo- 
tion towards the Weſt, declining fram the 
North. It paſt ever above the back of the 
Lion,and r Coma Berenices, under FrA4- 
rus, croffing Bootes forefoot, towards the 
SE£quineial, and thence towards the Bear 
of the. Ballance. ET 
Anno 1682, Sarerday night Februery 11, 
about 11 a Clock, a prodigious "Eclipſe of 


the Moon. The tota) darkneſs, continued 


. an Hour and 2 half, meaſured b#the Pen- 


"anlum Clock. The Eclipſe, was nor 
Total, but Central,: thatis to ſay; aftraight 
Line might have been drawn almoſt, from 
the Centre of the Moon, thorow the Centre 
of the Earth, to the Centre of the Sun. The 
Moons face was red as Blood, eſpecially a- 
bout che midle of the Eclipſe, Compare it 
with Foel 2: to. Ads 2.19, 20. Iſa. 13. 10, 
Exth. 32. 7,8. Mat. 24. 29. Luk. 21.25. 
 Annd 1662, December ficft, all the (even 

' Planets mer fn tharone Sign of Segittarias, 

"the Archer. 

Anno 1663, Friday Offober 9. A conjun- 

Rion of Saturn and Jupiter In the 13. deg. 


» which 1s the fourth Conjun&i 
fince they entered thie fiery TYigon, which 
are Sagittarius, Leo, and Taurus. ”, 
Ann 1679, Aprit 2, Two Suns ſeen fn 
the Fircmament, In theFore-noon, in Zaft- 
Lothian. Extraordinary Foul-Wearher 
followed' this Perefiz. © & 
'- Anno 1598, February 25. a total Eclipſe 
of the Syn, ſothat the Stars were ſeen. Ir 
1stottlils day called wan Dark Saterday, 
Anno 1652, Marcþ.29, tn the Fore-noop, 
aria] He e of rhe _ fo that the Stars 
were ſecn likewiſe... Itls. commagly" called 
the Dark Monday. e-* \ 
Simſines Pbiladelphus, a devout Man, agd 
ſearned' ſirologyt,wrives In his Wok, wig 
he publifhed Az»o 1526, and de 'to 
Frederick King of Bohemia, that there never 


ha » Ay great Change or,Ajteration, 
is Jay rates |, Sag Europe-; ' but. 
what hath been accompanied, . with.a Con- 
junRion of Satyrnand Fupzter; under ome 
Trigon or other. . And reckoning oyer all 
the ren Principalicies and Dominions, which 
have been in Britain, fince the Year of the 
World 3618, he comes at laſt ro the Year- 
1603, in which, Satwn.and Zupiter, after 


rhey had returped into the Fitry Troplicity, 
being rhe ſeventh rime from the"Creatlon, 
felt-in Soojong oinchat | 
exry, lm. e Month'of \December. * Here he 
takes occaſion, ' to. mention King James, his 
icceediag ro.the Crown of England that 


*# 


f whom by the way, take this Dz- 


year, of whom 
Piches, or, two Verſes. -..,- 


$2, > + 1 "IF, £4 Fs 
#24F? > Dei "'vatr F 19e t 'r Fe) jentia ſecli, 
| | Bly eudejany wideſt, ills carers Polo, /v 


: Gods Tare, the Ugts Wit, Peace, Prophets Pairs, 
Per Kingdoms fout| in Heaven 4 kingdom gains, 


And fhews, that.this,.. which he calls Reg- 


"nut Seotorin, the . Dominion of. the - Scots, 
.aÞd tehch Principality, was received, by 


Eſe two ſuperior Planets,. in their Great- 
eſt Conjun&ion. Note, That theſe. Con- 
junRjons, are ſometimes propicjaus, as this 
Was. *, It was likewiſe favourable to the 
"Hollandtrs, who were treated with a Free 
Staje Anno 1607... And. concludes,. with 
theſe remarkable. words., Et. nou jam tx- 
prifax4a gf auior aliqua mutatio jn Britax- 
"234, Nfa continue. Conſanguintarum ſucceſſes 5 
frquidew Periods buic reguo tranſirrint. Nam 


C6 


inthat Fivy Sign Sagit-"" of the. Britains, who b 


Brutus to this preſent Yeap, there are paſt 


"1998 Years. This Brutus was the firſt King 


of the. Brat, | n his Reſgn inthe 
Year of the World 3618, unger the Aerial 
Trigon, and Copjun@ion of S#turn aud 74- 
piter; in the Sign Gemini. . 

For the better underſtanding, know that 
the twelye Signs are divided into four 'Yr;- 
plicities, which: are called by Aftrologtes 
Trigons. The firſt 7r3gon, is called the Fiery 
Trigon, which contains, Aries, Leo, and S«- 
&ttarius. The ſecond is the Earthy, which 
contains, Taurus, Virge, and Capricorn. The 
third is the Aerial, which contains, Geminz, 
Libra, and Aquarius. :The fourth Is the 
watery, which conrains, - Cancer, Scorpins, 
and P3ſces.: If:it happen, that Saturn, and 
Fupiter be in EonjunRion this Year'in Leo, 
there next Gonjunion, will happen, twen- 
ty Years after, or truly; '19 Years, 315. 


Days, and 19. Hours after, in Sagzttarius., 


From: [Sagittarius to Arits, from Aries to 
Lz0, -and ſo in ronnd-dlf 158, Years, . and 
236. Days paſſing, ::they make a Tranſitinto 
a New Trzgon, lo that the Revolutionof one 
Trigon. conſumes almoſt 200.*Year. 
Autboy (peaking of that ConjunRion, which 
fell our 4nn0:1643- in Aries, .ſays, dlics- 
js Imptris, vel Rrgns, reuolutiontm porten- 
dit. It betokens 2 change in ſome Empire 
or Kingdom in Earope,: which really came 
to paſs after, as all know. | 


—— 


"N the 22. of November, 1580, 
It was firſt ſeen. ar P//mmouth, 
in England,ſoon inthe. Morn- 

. Upon the 14. of Decem. 


- 


firſt ro'vs, In the Eonſtellatſon calle 


tion caljed Anti- 
nous: "This 4niinous, was of the Country 


.-6f Bithyniz,” whoſfor his valiant deeds, was 
CanoniZed;'and added 'to che number of the. 


Gods, and phced In Heaven, in Ca)ricorn, 
in which 'Sign the Sun ar chat time was, 
drg.'3.' m. 39; This Comet had a Ray, which 
wenr ſtraight up from it, about 6o. Degrees 
in{ength. This Night, at g. a Clock, it had 


F belng Thea, ir appexrey. 


$-deg. of Altitude, | abvye the Horizon, . 


—c__ © —— 


A' Journal of the lare great ('omee under the. Latitude of 55,degs 5 4:98. 30.5, 


The Ray was broader,and more (pread our 
above, than below. In the Head was a clear 
Star, of a whitiſh colour. - The middle: of 
the Ray covercd the-{efſer Star in theGorge 
of the-Eagie. The Poets -fcign, that this 
was the Bird, that flew up incrofleaven with 
Ganymedes, whom. 7upiter loved ſodearly; 
for which good ſervice, he placed the Bird 
among the Stars, Wedneſday, Decemb. 16; 
at 5. a Clock at Night, the Blazgng-Ster, 
ſeemed to be higher, by 3..degrees almoſt, 
and more Eaſterly. For this Night, the. 
middle of the Ray,eclipſed the brig!it Star, 
in.the neck of the Eagle, which is the great- 
cr, ard more towards the Eaſt ; but fomes 


whit lower, ' The Pinion of the. loweſt 
Wing of the Swan; did term.inatethe extre- 
miry of che Train, On Thurſday: Morning 
following, about 5. aclcck, the Ray was 
ſeen above the Horjzen : at leaſt much ofir, 
not ſtraſghr _ bur floping towards the 
North. At Night, . December 16. abcut 5. 
aClock, the Star had abour 1 1.degrees of Al- 
titude abcve the Horizon. Ar which time, 
the Ray had paſſed by, both the two fore- 
mentioned Stars Ia the Neck of the Eagle,jr 
being far more Eaſterly. Ir was not ſeen, till 
Sunday at Night, December 19, at which 
time, ir was yet further up above the Hori- 
Zon, the middle of the Train, coveritig the 
Conſtellation, called the Delphin. 
the god of the Sea,greatly defired,to match 
with Amphitrite, who being modeſt, and 
ſhame-faced, hid her ſelf. After long ſearch, 
he (ent the Del/ph3n, who found her our, 


ſor which good ſervice, he placed this Fiſh 


in the Heaven, It was not (cen till Decemb. 
24- at which time in the Eycning, it was 
palt the &quator, and had about 7. degrees 
of Norch Declination, and was in the 20. 
degree of AFjuarins, not far from the Noſe 
of Pegaſus. The Night following, beitg 
Saterday, Dectmb. 25. it was notſcen, Sun- 
day Decemb. 25, it wasſeen, at's. a Clock, 
with 37.degrees of Altirude, The middle 
of the Ray, did cover the right Rnee of 
Pegaſus, The end did rermmare in the ve- 
ry Zenith, between Caſſiopez, and Pirſtus. 
After this the Say was not (cen, till Zanud- 
ry 2. 168t. This Night the Ray, paſt tho- 
row the Belly of Prgaſus. Perſeus did ter- 
minate the end of ir. Pegaſus the winged 
Horfe, was bred of che blood of Meduſa, af- 
rer that Perſeus had cut cf her Head, Bel- 
lerophon made uſe of rhis Horſe, and having 
performed ſome valiant deeds here on 


Earth, endeavoured to fly up to Heaven'on 
his Back;bur being am3zed.by lopking down. 
to the Earth fxr below him, tie fell from his. 


Sadle. Pegaſus, notwithſtanding continus 
ing hls. Journey, came at laſt inco Heaven, 
and there obtained a place among-the 'Con- 


ſicllations. Monday 7anyary 3. the Comes - 


was diſtant from Andromeda her head,abourt 
5 degrees, but ſomewhat more Weſterly. 
Upon Tueſday 7anuary 4..the: Comet, was 
nearer tothe Head of Andromeda, but ſome- 
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Neptune. 


what lower. 71xu4v9 6. being Wedneſday, 
the Comet was withit) a degree and a haff, 
of the Head of 4vdromeda,but a lirtle lower, 
and more Weſterly; - Thurſday Fanzary 5, 
the Comes was higher, than the H=ad of 4:- 
dromtda, bur more Eaſterly. '*The Ray 
PI thorow between the two brightStars, 
nh the Belt of Andromeda. Perſons did ters 
minatethe end of ir, This Night, the Ray 
was 30, degrees long, Friday 7anua- 
197. it was not ſeen. Saterday 7:nuary 8. 

hs Head of the Comet, was within one de- 
ſee, of the Star, which is in the left Shov!- 

er of 41dromeda, but a littte higher, and 
more Eaſterly. The Ray was 22. degrees 
extended, Sunday F7anuary 9, the Comet 
was yet higher, by one degree, and more 
Eaſterly, than the fareſald Sar. The bright 
Star in the South Foot of Andromeda, did 
rermſnare the end of the Ray, Tr was not 
ſeen, till-Friday January 14,; on which 


*Night, ir was about mid-way berween the 


brighr Star, in the Belt of trdrpmeda, and. 
the-point of the Triang:/r, but fomewhar 
nipter to the ſaid bright Star. Andromeda® 
way the Daughter of Cepheus, ard Caſfopea, 
and'the Wife of Perſeus, who, by the favour 
of Mintruve, was taken up jntq Heavey, and 
placed zmong tbe Conftr]lations:; Sarerday 
Zanudry 15, the Comp? was ſomewhat high- 
er, #han It was the Night foregoing. Tueſ- 
day Night 7anuery 18, it had this poſition 
with the- Traangle, according to the firſt 
Figure. Thurſday Night 7anuary 20,- it 
had this poſition with the Triangle, accords 
Ivg tq the ſecond Figure; Thurſday Night 
Zanuary 27, it was thus placed; according 
ro the third Figure, about one degree, and 
a balf above, the Eaſtmoſt Star m'the Biſe 
of the Tr3angle, The Ray was abour 8. de- 
grees in length. The end of it, was bound- 
ed 'with the Ezſtfide of Mediſa's Head. 
The Trizngle was placed in- Heaven, io ho-.- 
nour 'of the" Grometricians,: among who, - 


' the THangle; 'is cf no mall imporrance. 
' Others ſay, that it was placed there by 


'Merenty, that the Head of 'the Ram; might 
he the better Ten. : 

_ Saterday Nigt.t 7anuery 29, the' Comer, + 
was in 2 right Line,- with "the firſt Scar of 
Aries, and the bright Star in 'Meduſa's Head, 
Ard in a right Line, with the Weſt-moit 


y—_ _— 


ufSrm_—c—C_r_——— ———— 


<Scar,- it the Baſe, of the Triangle, and the 
Plezades, It. was the matter of 8, degrees 
diſtant from che Eaſt-moſt Star, in the Baſe 
_ the Triangle,furrher up,and;more Eaſter- 


Yo 

.. Perſeus, the ſon of Jupiter, and Danat, 
kill'd the Monſter Meduſa, and cur off her 
Head. Her golden Halrs were turned into 
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Temple with N:ptynt. Whoſoever looked 
on her after this, were turned into Stones, 
Perſess, falling into trouble of Mind, 'for 
killing accidencally, his Grand-father Acyj- 


ſus, was taken up into Heaven, by his Fa- 


ther Jupiter, and placed there, with Me- 
duja's Head inthe one Hand,and the Sword 
in the other. 


Serpents by Minerva, for polluting her 


J . 
j 


Z 
T 
- 


| \ a: 
, Wedneſday Februery $, the Comet was 


- ſearce diſcernable, yer further up In the 


Heavens, and more towards the Eaſt, than 
before. Taecſday Night, February 8. being 
the laſt time, fr was ſeen, nothing appear- 
ed diſrin&ly, fave a fmall ſhort Ray, This 
Night,'it had 2o. degrees of North Latitude, 


from the Ecliptich. It had 46. degrees of 


de, from the firſt point of Aries. It 


was diſtant from Medyſa's Head, 5. degrees. 


It was diftatit x4. degrees, from the Weſt- 
moſe Scar, in the Baſe of the Triangle. Ir 
Was 10: deg. 30, m. from the brighe Star fn 
Andromde's foor. It was 16. degrees, 


from the firſt Scar in Aries. It was 17. deg, 


» 28 
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©. Mm. from the Plezades, or Seven Stars, 
t was in the 16. degree of T4yrzs, From 
December 14, 1680. until February 8, 1681, 
it had adyanced, the mattcr of 120, de- 
ces, in the Arch of a great Circle, follow- 
ing the order of the 12. Signs, from abour 
the beginning of Capricorn, ro the 16. of 
TAE4NTHS. | 
This perhaps, may be lyable to the Pha- 
13ſaick Cenſure, of ſome Mathematical Rab- 
bz ; bur let him firſr, be at as much palns, as 
I have been at in Obſerving ; and next, ler 
him make his Obſervations, as accurate, and 
true as theſe arc, without an Obſervatory, 
and the help, of fir, and proper Inſtruments, 


Heſe are to give Advertiſement, to all Ingenious Perſons, who bave found out, any New 


'K Inventions, or 


made any New Obſervations, of things Aſcronomical, of things in the 


In « word, whatever may be uſeful, for 


the promoting 'of Natural Knowledge, and Learning, and profitable to others, let them be 
communicated to the Author of this Tranſa&jon, e true Nerr «ton being made, 'be ſhall have 


them publiſhed, with accuracy, and ſatisfaAion to bimſelf. 


Printed In the Year, 


PrefVLſere DVo, res anno rara, pLanetz, 
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.  Courteous Reader, x | 
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inferred,” | 1 
As for the ſubje# matter, there are firſt, moe then thirty Theo- 
rems in order to the Preſſure of Fluid Bodies, as Air, Water, and 
Mercury, which in effef# are nothing elſe, but ſo many concluſions 
rationally deduced from various and diverſe effet?s of Aeroſtatical, - 
Hydroſtatical, and Hydrargyroſtatical Experiments, which for the 
. moſt part, 7 have tried my ſelf, | yy 

There are next twenty Experiments briefly deſcribed,. by wy own 
iſtin| 


A. _— » 
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To the Reader, 


x ang Schematiſms : their Phenomena, according to the Laws of 
' 


Hydroſtaticks are ſalved,end ſeveral new concluſions inferred, 4 
Propoſal is likewiſe made of 4-more convenient Engine for Diving. 
Here, ſeveral difficulties are propoſed, and anſwered, and all the ob- 
vious Phenomena of Diving explicated, If the Lead which ſinks the 
Ark, be judged Yoo weighty, and big, which may render it noi ſo 
trattable, and thoſe hinder the Ark from going ſo near ito the 

rable, andin ſome meaſure ſtop the pght, ( which 
troubles are (T ſuppoſe) incident tothe Bell alſo) it may be reduced 
to 4 far leſs weight, and quantity, and the = being made 
fquare and im goert, may line the mouth of the Ark without, be- 
tween P.® and LM, according to the Figure 25, or may be put 10, 
or taken away at pleaſure, - The Bell may have likewiſe in ftead of 
this troubleſome. Foot-board, a weighty Ring of Lead, or two, to go 
round about the orifice without in form of 4, Girth, or Belt, which may 
ſlip off and on at pleaſure , and will 45 conveniently fink it, asif it 
had a weight appended: the Foot-board then may be of any form, 
quantity, or weight you pleaſe, | | 

There are thirdly ſome Miſcellany Obſervations , the deſign ; 
which « only Philoſophical, Some of them are Experiments made 
with the Air-pump , which 1 have adventured to.inſert here , even 
thonzh'the Noble Mr, Boyl hath given an account of many, But be- 
wa) the Engine was offered to me by the Laird of Salton, « Gentle 
w4n of a choiſe Spirit, I could not, but in obedience to his commands 
make uſe of it, and ſhew him the Produtt, There are alſo twoar three 
Gbſerwarions in the cloſe, as that of the Primum vivens i» Ani» 
mals :of the Aliment,and growth of plants:and of the motion of the 
' Aliment in Trees, To af which & added 4 ſhort Hiſtory otCoal,which 

T hoge will be acceptable to ſome; this ſo needful a ſubjeit,never being 
treartdof before by any, Init, mention is made of things common to 
Coal in general,as Dipps, Rifings, and Streeks. Next, of Gaes, or 
56 em which prove (o troubleſome ſometimes to the working of Coal, 
Thirdly, of Damps, and Wild-fire. Next, a method i taught for 
ixying of Grownds,where never any Coal was diſcovered before, And 
liſtly, the manner how Levels, or Conduits #nder-ground, ought to 
be carried on, for draining the Coal, and freeing it of Water, 


h, 


-y 


 Tothe Reader, 


When this Book was firſt committed tothe Preſs, I ſent an intima- 
tion thereof to [ome of my friends,for their encouragment to it , 4 
Prat#:ce now common, and commendable , which hath not wanted a 
conſiderable ſucceſs, as witneſs the reſpet# of many worthy perſons, to 
whom 1 am oblideed, But there & a Generation , that rather, than 
they will encourage any new Invention, ſet themſelves by all means to 
detrait from it , and the Authors of it : ſo grieved are they, that 
ought of this kind | yrs fall into the hands of any , but their own, 
And therefore, if the Author ſhall give but the title of New to his In- 
vention, though never ſo deſervealy, they fly preſently in his throat, 
like ſo many Wild- Carts, fudying either to Ridicule his work alto- 
gether. atrade that uſually, the Nig of weakeſt abilities, and moſt 

empty heads, are better at, than learned men, like thoſe Schollars,who 
being nimble inputting tricks,aud impoſtures upon their Condiſciples, 
were dolts , as totheir Leſſon , or elſe fall upon it with ſuch [narline, 
and carping, as diſcover, neither ingenuity , nor ingentouſne(s, but a 
ſore fekneſs, called Envy, 

In the Intimation, I affirmed, that the Dotrine concerning the 
Weight, and Preſſure of the Water was New, This oneword,like 
' 4 ſpark of Fire falling accidentally among Powder, hath been the occa« 
ſion of ſo much debate, Their ground is, becauſe they look upon the 
Hydroſtaticks, as 4 Science long ago perteGed, ſeing Archimedes 
2000 years ago hath demonſirat the Water to have a Preſlure, and 
ſome others ſince , as Stevinus, They affirm likewiſe , that all the 
T heorems, aydExperiments,that are here,are either deduceable from 
Archimedes, and Stevinus , or are the ſame with theirs, if theſe 
Gentlemen had ſuſpended their judgment, till this Book had been pub= 
ja , T (uſped they would not have ſpoken ſo confidently, For At- 
chimedes his propoſitions, they are but few , and proven ( as Mt Boyl 
ſaith )by no very eafie demonſtrations, which have more of Geo- 
metrical {ubtility, than uſefulneſs in them, But theſe,which are here 
propoſed, are not only uſeful, but evidently evidted by reaſon, and ſen- 
ſible Experiments , even to the meaneſt capacities, And though 
ſome of mine,may (perhaps ) co-incide with ſome of his, which to me 
is but accidental , yet our way of procedour is toto Colo different. 
Hu way is more Speculative:thes & morePraRical, His demonſtrations 


To the Reader, 


are Geometrical + theſe are Phyſical, His propoſitions are but for 
he uſeof a few: theſe are for the uſe of all, His are not il nſtrated, 
and confirmed by Hydroſtatical Experiments - theſe are, 

Stevinus a late Writer keeps that ſame method, Tet I juget it 
eaſie to let ſee, even in the entry, how little cogent ſomt of his demon- 


ftrations are , without derozating from ſuch a Learned Man, He 


hath indeed ſome Pragmarical Examples ( as he calls them) for il- 
Inftratins ſome of his Geometrical Propoſitions , anent the Preſſure 
of the Water z bat I leave them to be confidered by the judicions and 
 wnderſlanding, Again, inthis Method, 1 am yet as much different 
from others, who have written lately, as from theſe 1 have been ſpgak- 
ing of, For, I not only treat of the Preſſure of the Water, buttakes 
in with it , the Prefiute of the Air joyntly ; fince to explicat ſuffici- 
ently the Phenomena ef tle Hydroſtaticks , without it , it is impoſ- 
feble, And yet furder, I notonly counterpoiſe Air with Water, but 
Air with Mercuty,and Water with Mercury ,by which means ſeveral 
myſteries, aud ſecrets in this Art, are diſcovered, | 
There are ſcveral Inventions found out of late inthe Hydrofta- 
ticks, whoſe ecents and effetts, cannot be clearly acduced from the 
grounds of Archimedes, and Stevinus who had not that clear diſco- 
ery { for onzht we know ) of the Preſſure of the Air, that ſome now 
have, without which, theſe effetts can never be ſufficiently explain- 
ed, And who doubts, but others afterwards , may make farger diſco- 
weries, and profit the world yet more, with their Inventions, then any 
have yet dene, 1s then the Hydroſtaticks,a Sctence long ago perfect- 
ed? To this Pedantick Copceit, I muſt again oppoſe the judgement 
of Mr. Boyl, who ſaith moreover, that the uſefulneſs of this part of 
Philoſophy hath been ſcarce known any farder thanby name, even 
to the gener2lity ot learned men, oe 
But let us ſuppoſe,that the notion of the Preſſure of theWater,zis of 
anolddat, evtn as old as the Flood (for Noah ſurely knew, that the 
Preſſure of the Water, would ſuſtain the Ark) and (giving, but 
not eranting) that Archimedes 2000 y2ars ago hath written all the 
Principles of the Hydroſtaticks, doth this hinder any man now, from 
deducing new Concluſions from _—> old Principles * But there 
. is herene ſuch ihing. for neither inthis,nor in my laſt Piece, are my 


54 


. 
« _ P " IF 3-4 ” < es > - wy "f C 
£68 LS ont rf nn tens; A. AE 2 2d 
(Ts SS nongt Ru Wag NY Leo to ref 8 —_ 0 
- 


To the Reader, - 
Adverſaries able to trace me, *Tis like the purpoſes would have been 


' ſomuch the better, if I had followed other mens foot fteps : and it is 


like they might have been ſo much the worſe, TI doubt not, but I have 
lighted upon other mens thoughts in ſome things: and others writ- 
ting on this ſame ſubjeit , who perhaps are my Antipodes , may fall 
wpon mine, My Antagoniſts affirm, they are able to deduce all my 
Theorems,and the events of all my Experiments from the grounds of 
Archimedes axd Stevinus, If they take not their word again, 7 
hope they will ao it; for now I put them to it, And though they ſhould, 
( which 1 am nit affraid they ſhall do in haſte) yet they muſt prove 
next,that theſe Theorems and Concluſions, fo deduced, are not new, 
which all their Logick will not prove, But what if we do more, (lay 
they) even overthrow many of all your Aeroſtatical aydHydrofſtatical 
Experiments,iz th7i5,and in your laſt Peice? I give you liberty,and for 
our hire, a Guiny for each Theorem, or Experiment, you are able 
J$0Yran ſack > in either of the two Books, though they Come near 10 43 
hundred, But, ye muſt oblige your ſelves (my Maſte:s) to do it with 
Reaſon, laying aſide your Sopiittry and +. anina eloquentia, Azd 
this 1 offer, Reader, that I may reduce them, to a better humour, and 
encourage them to leave off lyting, andonly uſe reaſon, Neither 
muſt they be like the Walp, that only lights upon the ſore place, But 
if they love to kindle any more fire, they will find me proof againſt it, 
If it burn them , it ſhall not heat me, Nevertheleſs , if they love to 
juik under deck, like Green-horns, having no courage in themſelves, 
or confidence in their cauſe, they muſt excuſe me , if at laſt , Iwrite 
their names upon a Ticket , and bring thens above deck, This/is all 


T have to ſay, at preſent ( Reader) and 1 bid thee farewell, 
f 


— — 


| BRRATA 
Pag. 22. lin. 8. for weight read benſfil, Pag. 185. lin. 24. for EH, read F H, 


Pag.235.lin.24. for $00.rcad 5000. Pag, 307-lin.26. read promoting. Page 313» 
lia, 22,7e4d reflection.lbid, lin, 25, read elaborarint.Pag.3t7.lin,3,7e4d & magna. 


Note, that in placing the Figures, the t 2, that ſhould haye the fourth place in 
the chicd Place, hath the fiſt place in the fourth, SE 
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Contents of the ExyzsnalMmanTs, 


"He firſt, ſecond, and third 
Experiment, touching the 
rifing and falling down of Water 
in Tubs of different fizes, 
Pag. 37. 41. 44. 
The fourth is p Hyadroſtatical 
Experiment,ſhewing the Reaſon 
why the Mercurial Cylinder riſes, 
and falls, in the Torricellian Exe 
periment, as it is catried up, ot 
down thorow the A:r,pag,46.50 
The fifth, ſhewing the reaſon, 
why the Mercarial Cylinder riſes 
and falls in the Baroſcope, as the 
Pipe is reclined and erected, p.51 
The ſixth, touching the i 
ſpenſion of Liquors in Pipes,either 


ſon, why a man gripping with 
his fingers the Torricellian Tub, 
ſeems to find the weight of the 
Liquor within, and yet finds it 
not, pag, 82, &c, 

The eleventh, touching the 
counterpoifing of Mercury in 
Glaſs-pipes under-water, by the 
help of a Ballance above , addu- 
ced to prove that a heavy Body 
weighs as much in Water , as in 


Air. par. 86, 
The difficulty anſwered , 
pag. 87, &c. 


The twelfth, touching the 
reaſon, why a Cylinder of Braſs, 
may be ſuſpended by a Surface of 


cloſs or open above, not only of Water, before it touch the bot- 


Water by Water, but of -Wa- 
ter by Air. pag. 55, &c, 
The ſeventh , touching che 
Cauſe of the ſuſpenſion, and keep- 
inz up of Water in Weather-glaſ- 
ſes, pag, 59, 
Theeighth, touching therea- 
ſon, why a Stone weighs leſs in 
Water than in Air, pag. 71, &c, 
The ninth, touching the rea- 
{on, why under a Water 34 foot 
deep,the hight of the Mercury in 
the Baroſcope, is 58 inches, 
Rag. 77. &c, 
The tenth, touching the rea- 
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tom, that's 100 foot deep, 
pag.101, &c, 
The thirteenth is, touching 
two plain heavy Bodies ſuſpen- 
ded under a Water 34 foot deep, 
paz, 109 
Dodor Mores Argument a- 
oainſt the Preſſure of the Air,an- 
\wered, pag, 117 
The fourteenth, touching the 
counterpoiſing of Mercary with 
Water: of Mercury with Air and 


Water ; whence ſome notable . 


Phenomena appear, pag.120.0%, 
T he fifteenth, touching an. Ex- 
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Obſerv, 7, A method tor find- 


The Contents, 


periment tried in a Water 72 Theeighteenth, touching the 


foot deep. ag, 127, &r, Diving- Ark, as, 153, Oc, 

The ſixteenth £ touching the The nlnetoench/ eenchiog aSj- 
reaſon, why the diffcrent wide= phon made to work under Water 
neſs of Tubs, makes no alterati- with Mercury , by the Preſſure 
on in the hight of the Ziquors thereof, as a Siphon operats with 
ſuſpended in them, pag, 133, Water, by the Preſſure of the 

:The ſeventeenth, a notable Azr, p.180, 


_ trial for proving the Preſſure of The laſt is for demonſtrating 


the Water. pag, 137, &ce the preciſe and juſt weight of any 
Mr, 8oyls Experiment inſuffti- P;{ar of Air, Water, or Mercury, 
cient, | pag, 146, p.183. 6 


Contents of the Mis cx1i1tany OB $8xvatIONs, 
Obſervation 1. Anent the kil- ing out the true South and North 
ling of Animals in Coal- ſinks, by Points, P.212, 
the power of Damps and 7 Air, Obſery, $, Touching the rea- 
| *- pag. 197+ ſon, why a dead body of a may, or 

Obſerv, 2, Touching the po- beaſt, riſerh-from the ground of a 
fition of Fupiter, with the Szars Water, after it hath lien there | 
of Gemini, Novemb, 24, 1669, three or four dayes, þ.216, 
 f.201, Obſerv, 9, Is a ſecond Expe- 

obſerv, 3, For knowing the riment made in a Coal-ſink , tor 
motion of the Sun, or Moon, in knowing the power of Damps 
feconds of time, ibid, and 1l- Ajr, p. 217, 
Obſerv. 4, Touching an Ex- Obſerwy, 10, An account of Ex- 
periment made on the top of periments tried with the A:r- 
Cheviot. p. 207, pump. p.218, 
obſerv, 5, Touching the oval= obſery, 11, An Experiment 
Fizure of the Sun, at his ſetting, made, for knowing the reaſon, 
?. 209, why a round heavy Body, as a 

Obſerv, 6, Touching a conſi- Buller of Iron, fallsnot off a plain 
derable Thunder , with great Body, under motion ,, but lies 
Tightnings, in Eaſt- Lothian, in dead, p. 224, 
TFuly 1670, P. 210, Obſery, 12, Shewing the reaſon 
whyg ſtone demitted trom the 
_ top 
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top of a Ships-Maſt under Sail, 


falls direaly upon the place it 


hang over, p.226, 
Obſerv, 13, Touching the 
hight of the Mercary in the Bare» 
ſcope,obſerved by D.Beal.p.228, 
Ob(erv, 14, Touching the va- 
riation of the Magnetick Needle 
here, p. 228, 
Obſerv, 15, Touching the Ele- 
vation of the Pole here, p,228, 
Obſerv, x6, A ſecond method 
for finding the Meridian. p.,229, 
_ Obſerv, 17, Touching a conſi- 
derable ſhowre of Hail, with 
Thunder, and Rain, ibid, 
Obſerv. 18, Touching a cuti- 
ous Experiment made lately in 
Germany , for ſhewing the won- 
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derful force of the Air, p, 230, 


propoſals of new Engines for 
Wars. P. 23 3s 
Obſerv,20, Touching a (ad trial 
one Mr, Campbe! ſuffered in his 
Family for many dayes from the 
Devil, P. 238, 
obſerv, 21, Touching a large 
Horn cut off a Womans head 
lately, Pp. 248, 
0bſerv, 22, Touching the Pri- 
mum vivens in Animals, ibid, 
. Obſery. 23, Touching the 41;. 
ment and growth of Plants p,252, 
And touching the motion of 
the aliment in Trees, Pþ.254, 
obſerv.24, Touching a Hiſfto- 
v1.of Coal. P.258, 


— 


In Auctorem 8& Opns Encomitasricon, 


Theris expanfi, vitrei Maris Anticalanton, 
From: Elafin, Flurdarum rite videntes, 
Ingenio patef4&a tuo, Magnalia rerum, 

Laudarint alacres Galli , Belgxque ſagaces. 
Aggrederis nunc Arte Nyv3, trutinare profundi 
Corpora, ſubmerſas quondam producere Gazas, 
Tollere demerſis ingentia pondera Cupis. 


Gas fracidum in Cryptis ortum Foſſuribus atrox, 
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Submiſſo in Fundos Anre renovante Flabello, IP 
Propeulſare doces, Lithanthracumque Caverne 

Dutis foveantur Aquis, quo tendant, wnde oriantur, 

Ordine quo circum Saxorum ſtrata recumbant. 

Quddbens capifti Nature cuntia foventis 

Munera ſolerti perge Iuftrare Mathelſl. 


GEORGCIUS HEPBURNUS, M. D. 


a Monackagro, 
READER, 


obſerv, 19, Touching ſome - 
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| To the Reader. 
Reader, 


"= thor mayeſt know,by one word more; how ufe« 
ful chis part of Ph:loſophy is, and how far t:6m being 
2.Science long ago perfetied, take but this tollowing prop» 
fal, lately, ſince my Book came to 1 clofe,communtcated 
co me by a Friend, which, by his lownce, 1 have pub-- 
liihed,reſerving.theAnſwer to him(elt,the Autho: theicof, 


Brother, 
Y what you have publifh:d in your Ars Nova & Magni, 
and this Book , I have been led tothis Invention, to 
beget within the Bowels of the Sea. a Power, or Force, which 
with great ſafety,and caſe, ſhill bring ap the greateſt weight, 
that can be ſunk therein + ad data quarcunque pondera de- 
merſa, in Maris viſcertbus Potentiam producere, qua mo- 
do-'ſecuro, & facili, & tundo cujuſvis altitudin's ad ſuin- 
mum, ipſa evehat. 7 drew 4 Letter one night, ſh:wing the 
way how this might be done, which I communicated to you, 
that it might have been Printed with your Book : but after 
ſecond thoughts, I judged it more meet to keep it up for 4 
time, and that it ſhould be ſct forth by way of Propolal oz1y 
«: the firſt, by F: | 
0-mifton , Your Brother, 
May 20, 1692, Mr, Fohs Sinclar, 


' This N:w T2vention , thouzh Hydroſtatical, is. t:u'y 
Mechanical. there being here a ! 014us and a Potentia, whole 
ope.ations depends upon Mechanical Principles, Bur in 
CEQ ſve. al 


are 6dmirable, than the moſt pare 
s Fhihate loak'd upon as flu» 
Imoſt incredible, are reported of 


7 


th 
of 


' of cherng6an wore withehe 4 | 
it that were, the very works of Nature inighe bepverturn-! 
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TT 
me:q#iahngfs and ſperd.' For,: 
ed, ' Therefare,' it is obſervable, that when a great weighs 
is-moved þy. 8 (mall Power; the motion-ef the one, is as 
much Gower than che matian of the ather , as the Weight 
of the one, exceeds the Force of the other, If je-were poſs 
ſible Mechanically to move the Earth with the Force of a 
mans hand, the motion thereof would be as mnch ſlower, 
thaa the mation of. the:hand, as the Weight of the one, cx- 
ceeds the Force of theother, which is a great diſadvantage, 
And as the Feight and.Power do thus differ, a5 ſmifencſs, 
and {lowneſs in myation,, ſo alſo, as to Stage, For, by haw 
much the Power is init ſelt lefs, than chelrhe by | 
will the bounds or Space, the Weight moves thojaw,be le(s 
than the Space,the Power goes thorow, If it were poſſible 
(keeping the ſame boſtanceRo move the Earth with a.mans. 
hand, the Space thorow which ic. paſſeth, woyld diffexas 
much from the Spare the hand oes. thargw, as. the ane ex» 
ceeds the other ; avhieh is another diſadvantage, 

It may ve thought,” that if this Invention depend upon 
Mechanical Principles, it may be obngxiqus to.thele abates. 
ments, I anſwer, thought there be in it 2 Poydie,and aP oteye 
t14,a Weight,and'a Power, this moving theorher, yetiic will 
evidently appear tram Experience, that the mgtion. of the 
one,is as {wift as the motion of the other, and that the one 
moves as much Space and bounds in the ſame time , asthe. 
other, which is a great advantage, Tn this, itexcells all the 
Mechanical Pomers, and Faculties, thathhave ever yer been, 
invented and praftiſed, If any think, that ſuch a device 
cannot be effeuar, without a conſiderable expence. Tan- 
ſwer,theexpence is ſo (mall, thatT am aſhamed to mention 
it, The method and manner of doing this, is moſt eafie 
likewiſe, Neither ought chis to be a ground, why an _ 


bs, by-ſo:muck- 


: C.J 
ſhon{d.conteimn ic; fince the moſtuſefu! Inventions ordi- 
narily are performed with the greateſt facility, F-36177] 

- As ie commends this part of Philoſophy to all ingenious 
Spirits, 2s moſt pleaſant, and moſt profitable , ſo it gives 
acheck to the ignoravt, who look upon it as « Sriewce long 
ageperfeiFed, . 10 i ny | 
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Ia praiſe of the Aurnon, and his Wozs, 


Al I, 
WW Infant- Art no further did pretend” 
YV Tyento fe notions, and 1 bare deſic; 
WW hat by ſmall toyl we now do comprehend, 
Onr Predeceſſors only did admire, 


Eo - # 

Now fruitful Reaſon, arm'd with powerful Art, 
Uncovers Nature to each knowing eye * 

Ozr Author to the World 4oth here impart 
What was before efteem'd a myſtery, 


The various motions of that Element, 

Whoſe liq id formeives birth to much debates 
By demonſtration he doth repreſent, 

Unfolding th intrignes of that ſubtil ſtate, 


The Waters Courſe, and Ps 2 from whente they flow, 
_ By himstoth'ſenſe ſo clearly are difp lay'd | 
Their current Weight, and Meaſure now we know, 
" , T# no more ſecret, bmt an open Trade, 
HYDRO-. 
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THEOREMS, 


Containing ſome-uſcful Principles in or- 


Z _- derto thatexcellent DoQrine, anent 
the wonderful Weight, Force, and Preſſare of 
: the Water in 1 its own. Elemenc. 


© » 4 c 


— THE O R- E-M I $i 
I all Fluids, befides the firſt and viſible Horizontal furs 
. face, there are many moe imaginary, etreal, 
| Figure 1, 


WORK thebetcer underſtznding the 
following -Experiments ;* Ir is 
[needful to premit 'the "ſubſe- 
ON $- quentTheorems; the firſt where- 
M9 of is, that in all Fluid bodies, 
ſuch asAir ,Water,andMercury, 
| or any other liquid, there is be= 
ſides the firſt and viſible ſurface, 
innumerable moe imagipary,un= 
= h = der thar firſt, yet real, as may 
FE] hy ſevhi from! the following Schematiſm, which repreſents 
a vole full of Water, , where beſides the firſt. —_— 


2 Hydzoſtatiral The ozems. . 


ABC D.; there is a ſecond E F GH, anda third TK L'M, 
and ſo downward, till you come to -the-bottom, This 
holds true, not only in Water, but in-Air alſo , or in any 
other Fluid body whatſoever, Ticall the under-ſurfaces- 
imaginary, not becauſe they are not real for true and real 
effets.are performed by them - but; becauſe they are not. 
aually diſtinguiſhed among themſelves, but oaly by the 
JacelleR, . 


 —— 
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. THEOREM IT 
1a lll Fluids; wit is-needful to conceive Horizontal 
Plains, ſo it is netdful to: conceive Perpendicular 
Pillars,cutting theſe Plains at right Angles, . 

Figure I, 
'* > Propoſition is likewiſe needful for underſtanding 
 F- the following Doarine, anent the Preſſure of the 
Water: for in-it, asin all Fluids, though there be rior 
Columes or. Pillars aQually-divided, reaching from the 
top to the bottom,- yet there are innumerable imaginary, 
which do as rely produce effects by their preſſure,” as if 
they were aQually — ,. Theſe imaginary Pillars 
are repreſented in the firſt Schematiſm, one whereof is- 
AEINOPUYQ, theother BFK R T, 2nd lo forth, 


Pry 


ſ— — 
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THEOREM IIT 
There is atwofold Ballance one Natnral, 
another Artificial, 
Bi Artificial Balance, Tunderſtand that which the 
Mechanicks call Zibra, which Merchants commonly 
ule, By the Nature! Ballance (Which tor diſtinQions cauſe 


Lo -| | 


Hyd2oſtatical Theozems, 3 
Io nominat ) Lmean, 4 2, a Siphon;, or crooked Pipe, 
wherein water naturally aſcends or deſcends, as high or low 
in the one Leg, as in the other, ſtill keeping an evenneſs, 
dr likeneſs of weight, | 


» 


THEOREM IV 
Fluid bodies connterpoiſe one another in the Ballance of © 
Nature, according to their Altitude only, 


TS Theorem will appear afterwards moſt evident, 
 & whilewepaſs through the ſeveral Experiments z and 
jt is of ſpecial uſe for explicating ſundry difficulties that 
commonly occur in the Hydroftaticks, The meaning of it 
is ſhortly this : while two Cylinders of Water are in.the 
oppoſite Scales of the Natural Ballanse, they do,not coun» 
terpoiſe one another according to their thickneſs + for 
though the one Pillar of Water be ten times thicker, then 
the other,* and conſequently heavier, yet is it not able to 
preſs up the other , that's more: flenger, 'and (o: lighter, 
beyond irs own hight : and therefore they weigh only ac- 
cording to their Altitudes, - oo Ou | 


THEOREM V- 
In all Fluids there is a. Preſſure, 
His is true not qnly of the Elements of Air,and Wa- 
' © ter, while theyare out of their ownplace' (as they 
fpeak) but while they are in it, For Airand; Water, be- 
ws naturally indugd "#igh eight, rl es RIFGINE 
| 2 e 
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4- Hydzoftatical Lheozems, 
be upderthe firſts unleſFiit ſuſtain it: if-this be; *it muſt 
neceſſarily be preft with its burden,” So-this Water being 
naturally a heavy body,the foor- I-catinot beunder E, uns 
lefs it ſuſtain it, and be preſt with the burden-of-ir4 the 
foot N,being burdened with them both, From this Preſ- 
ſure, which is in Air, ariſeth a certain ſore of force, and 
wer , which may be called Benſil, by vertue whereof, a 
ictle quantizy of Air,can-expand and ſpread our-it (elf, to a 
yery large quantity, and:may,by extrinfick force be redu- 
ced to that (mall quantity agaia, Though this expanſive 
faculty be-evident jn Air, | yet ft 15 ſcarcely diſcernable in 
Warez; viile(s it be in'yery deep parts, near the bottom, 
where the Preſſure is great; "This Preſſufe is not of the 
ſameDegree in all pe parths bur'is increaſed and augmen- 
ted,” according to the 'deepneſs of the Air,and-Water ; for 
che Airupon the tops'of Mountains, and*high places, is 
thought to be of a leſs Preflare, then in Valleys: and Wa- 
ter is of a leſs Preſſure, ten or twelve foot from the top, 
| then twenty or thirty, So is the Water N, under a. far 
lefs Ptreſſure;then the Water, PorQ,. 
A CATIDELY —— jw mmdaians - * 
THEOREM VT 
The preſſure of Fluids is on every ſide, 
£ meaning is, that Air and Water prefleth not on- 
ly downward, but upward,not to the right hand only, 
but to the left alſo,and every way,So the foot of water K, 
not only preſſeth:down the foot R; bur prefſeth up the 
iogt F, :yex prefieth the foot I, and thetoot L, with the 
Ks roght, And the fizf} imaginary ſurface ,-s me 
| preſt - 


ID” IS” , 


E38-+ FARE Ar GS te ra 6s | 
hy +4 GT, ma os 6)" 26 &% SO =O. 


EIT 


 Hydooſfatical Theozems, «xv 

pteft up, by the water IK LM, as it is preſt down by the 
water EFGH, Upon this account it is,” that when 2 
Sphere, or Glob is ſuſpended in the midle of Water,or Air, 
all the points of their ſurfaces are_unitormly preſt, Aﬀrer 
this manner, are_our bodies preſt with the invironing Air, 
and che man that dives; with the ambient and invironing 
Water, © Tp OR | 


—— — 


THEOREM VIE 
All the parts of a Fluid in the ſame Horizontal Line,” 
| are equally preff, 

g's | Figure 7, 

gy meaning is, that the foot I, is no'more preſt, 

then the foot K: neither is the foot L, more bur-' 

dened, then thefoor M, The reaſon is, becauſe each of 

theſe feet, ſuſtains the ſame weight: for E F GH are all 

ofthem, of the ſame burden-: therefore all the parts of a 

Fluid in the fame Horizental ſurface, are preſt-moſt equal- 

ly. This holds truein Air, and Mercuty, or in any other 

Liquid alſo, . | | 


THEOREM VIIT 
The Preſſure of Fluids ſeem to be according to © 
| Arithmetical Progreſſion, 
| Figure 1,-- 
"He meaning is, that if the firft foot of Water , have 
| Þ one Degree of Preſſure init , the ſecond muſt have 
oniy, two, and thethird muſt bave only three,and fo forth, - 


which - 


's Hydzoltatical Theozems, 
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Which appears from the Schemariſm » for the firſt foot: B, 
having one Degree of weight, and the:ſecand{opt'I, hav» 
ing of its ſelf as much, and ſuſtaining E, it muſi have two 
Degrees, and no more, So the foot N, ſuſtaining two - 
Degrees of Preſſure from I and E , muſt have the-weight 

only of three Degrees , O of four, P of five:;. It's evident 
alſo from Experience, for while by the Preſſure of Water, 
Mercury is {uſpended ina glaſs tab, we find , that as the 
fiiſt fourteen inches of Water, ſuſtains one inch of Mercu- 
ve ſo the ſecond fourteen inches ſuſtains but two, and the 
third, - but three, But it the Preflure were according to 
Geometrical progreſsion, the third foot of Water oughr to 
ſuſtain four inches of Mercury, the fourth, eight; the fifth, 
ſixteen, ec, which is contrary to Experience, 


—— 
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THEOREM IX 
In all Fluids there is a twofold weight, one Senſible, 
the other Infenſible, p* 


"He firſt is.common to all heavy bodies, which we 
find in Water, while welift a Veſſel full of it from 
the ground, The 1nſenſible weight of Water, and Air, 
or of any other Fluid, can ſcarcely be diſcerned by the 
ſenſes, though tit beas real, as the former, becauſe the 
Preſſure is uniform, By vertue of the ſecond, badies na- 
curally lighter than Water, aregriveh fram the bottom to 
the top, as Cork, So, a man falling 'intd a deep Water, 
g0es preſently to the bottom, and inſtantly comes up again, 
Here is a natural effect, which cannot want a natural cauſe « 
and this can be nothing elſe, bur-the Preſſure af; t © 
ter, by yertue wheregt he. comes up, and yF0 he Hinds Boe 
enng 
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Hydzoſtatical Theozems, 7 
thiti gr fon up, or pulling him up, Therefore, 
there. is in all Fluid bodies, an 1»ſe#fible weight , as there 
is one Senſible ;, ſeing the man that (perhaps) weighs ſe- 
venteen Stone, is driven up fifteen or ſixteen fathom by 
it, And it maſt be very conſiderable, and exceed the 
weight of the man, ſeing it is able to overcome ſuch a 
weight, Soare vapours and ſmoke driven upward by the 
Inſenſible weight of the Air, and by that ſame weight, do 
the Clouds ſwim above us, 


—— 
. 
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"THEOREM X 
The Inſenſible weight of Fluids, is only found by ſenſe, 


when the Preſſure # not uniform, 


| Phe Gree rieangrs; of this-Propoſition, I muſt ſuppoſe 
-& ſomethings that are' poſſible , but nor practicable, 
Put thecaſe then, while a man opens his hand, the Air 
below were removed, he would ſcarce be able to ſuſtain 
the weight of the Air, that reſts upon the Palm aboye : 
or if the Air above were annihilated, he would not be able 
to bear down the weight that preſſeth upward, Or, while 
a Diver is in the bottom of the Sea, it it were poſſible ro 
free any one part of his body from the Preſſure of the Wa- 
ter, ſuppoſe his rightarm, I donbt not, but the blood 
would ſpring out in abundance from his finger-ends - fox 
the arm being free, and the other parts extteamly preſt, 
the blood of neceſſity muſt be driven from the ſhoulder 
downward, with force, which cannot be without conſt- 
derable pain, It'is evident alſo, from the application of 
the Cuppin-glaſs, which being duely applied to a mans 
Skin, cauſeth the Air to preſs unequally, the parts with- 
out, - 


- - HypMdznirs tica Theozemn 7" 


-_} 


ELIE Tax 
7 FOR 
PRE: 


out, being more preſt, than.the parts within, in which 
caſe the unequal Preſſure cauſeth the pain, and ſo is found 
by teale, |. ;,_.; | d 
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THEECOLEENTINS..:. 
A Cylinder of Water or of.any other Fluid. body, loſeth of its 
. weight, according toits reclination from a Perpendi- 
cular poſition , towards an. Horizontal or 
level ſcituation, 


9: under ſtanding .of this, conſider that while a 
Pipe full of Water ſtands perpendicular , the loweſt 
toot.ſuſtains the whole weight of the Water above it : 
but no ſooner.you begin corectine the Pipe from that Po- 
fition,- bur aſſeon the Prefire ypori'the loweſt foot grows 
le; So'that jf the loweſt. foot,. in a perpenticular poſi- 
tion , ſuſtained the burden of ten feet, it' cannot ſuſtain 
above five or ſix, when it is half reclined, A certain evi- 
dence whereof is this, the more a_Cyilnder of Water is 
reclined towards.the Horizon,or Level, it takes the ſhorter 
Cylinder of Water to counterpoiſe it, as is evident.in'$;« 
?hons. - For, though the one Leg, be fixteen inches long, 
and the other þut ſix, yet a Cylinder of Water fix inches 
long, will counterpoiſe a Cylinder of fixteen, But this 
cannot be, unleſs an alteration be made in the Preſſure, 
For, how is it poſſible, that a Cylinder of Water can 
ſometimes be in equilibrio with a lefler , and ſometimes 
with a greater weight, unleſs the Weight, and Preſſure of 
it, be ſometimes more, and ſometimes leſs * When I ſay 
2 Cylinder of, Water loſeth of its weight.by reclination, 
it is to be underſtood only of the ,1nſenfible' Weight : for 
| Wh! tha 
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the Senſible Weight is unchangedble\, Teing'ir is alwayes 2 
Pillar of ſo many inches, orteer, Now the truereafon, 
why the Preſſure-upon:the loweſt foot grows leſs, is 'this , 
the more the Pipe is reclined , the more weight of the 
Cylinder reſts upon the 'fides of 'the Pipe within; by 
which means, the loweſt foot is eaſed of the burthen , and 
is alcogether eaſed, when once che Pipe lyes Horizoncal, 


THEOREM XIT- 
All motiog in Fluids, « from the unequal Preſſure 
of the Horizontal ſurfaces 
Figure r, 


Or-underſtanding this, I muſt diſtinguiſh a twofold me- 
tion in Fluids z 'one common, another proper, by ver- 

rue of the firſt, they incline, as all other heavy bodies, te 
be at the center ofthe Earth, Ir is evident in the motion 
of Rivers, which deſcend from the higher places to the val- 
leys , even by vertue of that tendency they have to be ar 
the center, By vertue of the fecond, they incline to move 
every way; not only downward, but upward, hither and 
thicher, This ſort of motion is peculiar, and proper only 
to Fluids; and it is thatwhich is ſpoken of in this Theo- 
rem, 1 ſay then, that all motion in Fluids, is from the un- 
equal Preſſure of the Horizontal ſarface, For put the caſe 
A, were more preſt then B,e,y, with a ſtone, then ſurely as 
the part Adeſcends, the other part B will aſcend, and {a 
will C and D riſe higher too, Suppoſe next, the part'A 
were fred of the Preſſure of the Air, -then ſurely inthe 
ſame inſtant of time, would the part A aſcend, andthe 
parts B C D deſcend, —__ Propoſition is true in order 
ks 
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to che fſt 3nd; vidible ſurface AB CD, ſoitis tracin or+ 
der A pegs (rtace IK LM 4 for-pag the caſe the 
ſpace.I, were filled with-a bedy naturally. heavier then 
ater, as lead ar ſtone, then behaved: char part of che ſur= 

face ta.yeeld, it.being marepreſt; then che part of the ſame 
{ Fs -e K.:. Qrib the fpace K were Giles with a body-natu- 
rally. 

rer k to aſcend, jt being leſs preſt, then the water N or S. 


THEOREM XIFL 
Abiody natarally hexvier then Water, deſcends ; and 
a body-ngturaily lighter, aſcends. 
Figure x; 

a Or uaderſtandiag: of this, les us\{uppole the quadrar 
- ſpace E,. ta be fled K . 2 piece of Lead or Iton, 1 
then it-muſt go. down:£9 1 ;. and the reaſon is, becauſe 

> quadrat foot: of Water I; 1s more prefled. chen- the 


quadrat foot of Water. K,, To illuſtrac this, let us ſup- 


chat.cach.quadzat. foot of this Water weighs a pound 
BRG rh a ee ”e > 


that: Vo g 
ound, - If this be, the foot.of Water I, muſt yeeld, (ee- 
ing it is more pzeſt'thea.K : upon the ſame account muſt 
the Water N yeeld, and give way to the Stone , ſeeing 
it..is more preſt then. R;,. For according to. the ewelſth 
Theorem, There capnatbe unequal Preſſure upokr 4 ſurface, 
unleſs motion follow, | ? : 
For underflanding the ſecond part; let us ſuppoſe the 
ſpace R, to be filled with 2 piece of Cork, that is ſpe- 
cifically. or naturally lighter Fga Water, . I: Gy: then, ic 
muſt aſcend to the top -By and the reaſon-is, becauſe the 
quadrat foot of Water K, is more preſt-upward, then _ 
j | quadrat 


then. water, as Cork, then ought. the wa» . | 


body. exiſting in- E, weighs two, _ 
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nadrat foot of Watee'F, of L'is { but this cane be In 

luid bodies, unleſs motion-folow thetearpon: -T Thy; it 
is more preft up, becauſe R being lightes then N,'ot $} 
ic muſt preſs with greater fotce upon K, then S cani'ds 
upon- L, of N vpon I, Ir is ſtil} to be: remembred 
That Fluids preſſeth with as much ſtrength upward, as How? 
ward, accotding' to the fixth Theor ; and that an Ho. 
rizontal ſurface doth as really ſuffer tnequal Preſſure froth 
below, as from aboye, | 
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THEOREM XIV- 
Bodies naturally lighter then VWatey , ſwim upon 
the ſurfact andtop, _ | 
- Figur@ Tz, - + + © S 
He reaſon of this Propoſition mult be cakeh'frond 
* thenature of an equipondium, or equal weight, Fot 
without doubt, there isa counter-ballance between rhe 
Prefſure of the Water, and the-weight ofthe body thitt 
ſwims. - To make this probable, let us ſuppole there were 
a piece of Timber in form of a Cube, ſix inches thick eye+ 
ry way, without weight, Inthis caſe, ts under-ſrf46& 
of that tour-ſquar'd body, being applied to the ſurtice of 
the Water A, would ly cloſs upon it, as one plain Table 
lyes upon the face of another, without any proſſupe ; an 
ic being void of weight, the part of the ſurface A, woyld 
be no more burdened, then the next parc B adjacent, 
whence no motion. would follow,. Here'is no equipondium, 
or counter-ballance, - | 

Secondly, let us ſuppole the ſaid. body to acquire two 
onnces-of weight, then. it follows. that- it muſt ſubſide; 
and ſink two inches below the ſarface A BCD; and w_ 
B 2 © © 


LY 
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{ far,: till it come by vertue of its new acquired weight, to - 7? 
acounter-ballance with the Preſſure ofrhe Water. Which © 
Preſſute is nothipg elſe, but as much force or weight, as is 
equivalent to the weight of Water , that is thruſt out. of 
its own place, by the ſubſiding and ſinking of chat body, 
two inches, . - - .- | | 

. Thirdly, let us luppoſe the ſame body to acquire other 
two ounces of weight, then muſt it ſubſide other two 
inches, Laſtly, let us ſuppdſe that it acquires fix ounces 
of weight, then it follows that the whole body ſinks , ſo 
fzr, I'mean, till its npmoſt ſurface be in an Horizontal line 
with the ſurface of the Water BCD, Here it ſwims - 
alſo, becauſe the weight of it becomes juſt.che weight of 
ſo much Water, as it hath pur out of its own place, I ſay, . 
it muſt (wim, becauſe if, the Waver I, was able to tuſtain - 
the Water E, which is put from its own place, ſurely ic 
muſt be able to ſuſtain" thar body alſd , that did thruſt ic 
from'its own place, ſeing both are of the ſame weight, 
namely fix ounces, If this caſe”, the body immerged, 
and the water wherein it' is drowned, ' become-of the ſame 
weight: Joccifivety ſeing bulk” for bulk” is*of' the fame 
weight,” To make this body /pecificaly, or naturally hea- 
vier then -Water, and conſequently to fiik tothe botc- ©? 
tom, .nothing isTequired, | but to- ſuppoſe that it-acquires - | 
one ounce more of weight'; which done; ic preſently goes - 
down, I, Peng ere urdened then K:' Note-by the 
way, a twofold weight in heavy bodies; one individual; . 
the other ſecifick, and that two bodies agreeing in ix- 
dividualweight,may differ in Pecifick weight,” So a pound 


of Lead, and a pound of Cork, agree individually, be- - 5 
cauſe they are both 16,7ounces: but they differ þecifically, . 
becaufe the one is naturally heavier then'che or . 

3 2's THE O- 
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THEOREM XV: 
No Body that flats above Water , even theugh its upper 


ſoxface be level with the ſwrface of the Water, can ever. 
be made to ſwim between the top and the bottoms; . * 


Figure I, 


F'2: clearing this as mr let us ſuppoſe F to bea 
four- ſquare piece of Timber, of the ſame Pecifick and 
mtural weight with Water,and cotiſequently its upper ſur- 
face to be level with the furface of the Water ABCD., I 
ſay then, if it be preſt down to R, it ſhall ariſe thence, and 
never reſt till itbe where it was, namely in F, The reaſon 
ſeems to be this, becauſe the four-ſquar'd body ofWaterR; 
is really heavier, then the four-{quar'd piece of Timber F, 
If this be true, -1t follows of necefity, that it muſt aſcend: 
for if the Timber exiſting inR; be lighter themtheWaterR, 
the Water T muſt be leſs preſt, thenthe Water O, or the 
Water V ; whence ( according to the twelfth Theorem ) 
motion muſt follow, Again, if the Timber R,exiſting in the 
Water R, belighter then the ame Witer is ,--then muſt 
the Water K, be more preſtup thenithe Water I, or Lz 
whence yet, according to the ſame Theorem, wetion mt 
follow, It it be ſaid, that the Timber F, is of the ſame 
weight with the Water R; beeanſe, it being equal in 
weight with the Water B; which it heh thruſt our of its 
own place, it muſt alfo be equal in weight to the WaterR, 
ſeeing F and R being of the ſame dimenfions,/are of the 
ſame weight,. There is no way to anſwer this difficulty, 
unleſs I ſay the four-ſ{quar'd body of water R, is-really and 
wuly heavier then the four-ſquard, body of Water F, ow 

p reaſon -1 
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reaſon ſeems to be, becauſe the Water R, is under a grea- 
ter Preſſure, then che Water Fz and 'by vertue of this 
_ greater Preſſure, there are really moe parts of Water in it, 
ther in F ; therefore {t muſt be heavier, Even there are 
far moe-partsofAir,in one cubick foor wear rhe Zrth,then 
in ſix-oe fever near the 4rwoſphere, Hence it is, that 
a pint of Water taken from the bottom of the Sea, fourty 
fathom deep, will be heavier, I mean in a ballance, thena 
pint caken.from the ſurface. Take notice, that when the 
vefletis once full at the, bottom, the orifice muſt be cloſely 
ſtopped,..till it come to the top : otherwiſe the parts thac 
are Compreſſed at the bottom , namely by the weight of 
, the fuperigur parts, relaxes themſelves, before they come 

canes... .-: ; 
L353 22-Þ L085 
Tt. is nos impoſs ible for a body to be ded tween 

yrs Guface and the bottoin, * 7 
writs. _- Figute r, | 

Or unde:Rtanding:this; ole F ro bea fom-ſquare 
; pteceof Timber nrs rs a it will noc reſt bara 
the ſurface, ABC D, yetmay be made to go down of its 
own accord, and reft: ar T, namely, by making -it' fo 
much heavier, asthe Water T is heavier then'the Water 
F. To know this:difference, which isngt very 'practicable's 
the Cube of Warter/T, muſt be broughrvftom irs-oWwr place, 
under: the famedegree of Preſſure it harh, and-put into che - 
Scale of # Bathance, and weighed with rhe-Cube 0; Waret 
F, pur ito theother Seate;” Now it the Water T, 'be 
halt an ounce heavier; then the Witter 'P; ther) tomake 
che! Timber # hingine T; it maft dertitde haffatiounce 
heavier, There ſeems to be reaſon for it- alſo ; = 4 Rl 
ube 
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Cube of Timbet reſting in the ſpace 'F, be juſt the weighe 
of the Water T, the imaginary ſurface O T V, 5nomote 
preſt, thea if T were Water, and fo it cannot go down. 
ward : neither can it go upward, ſcing the under'part of 
the Water R, is no more preſt up by the Timber T, then 
if the ſpace T were filled with Water, If it be ſaid, accor- 
ding to this reafoning, a Stone may be ſuſpended ina deep 
Water, between the top and the bottom, which is abſurd, 
I anſwer, ſuch a thing may bappen ia a very deep Water - 
For put the caſe a Cube of Lead twelve inches every way, 
were to 20 down twelve thouſand fathom , it is probable, 
it would be ſuſpended before it came to the ground, For 
coming to 4n i/aginary ſurface far down, where the Preſ- 
{ure is great, a Cnbe of Water twelve inches thick there 
maybe as heavy (even ſpecifically) as the Cnbe of Le 

is, though the Lead be ten'fimes heayier ferifically, then 
any foot of VYarer at the top, If Water ſuffer com- 
preffion of parts, by the ſeperiour burden; it is more then 
probable, that the ſecond foor of Warer burdened wich 
the firſt, hath moe parts in it, then ate in. the firft, and the 
third moe, the! in theifecond; and- fo forth ; and' conſe- 
quently, that the ſecondis heavier, then the firſt, and the 
third heavier, then the ſecond, Now, if this be, why 
may not that foot of Water, that hath fixty thouſand 
tootabove it, by vertne of this barden, be ſo compreſt, 
that in it may be as triany parts, as may countet-ballznce x 
Cube of Lead twelve inches every way © If then,that 724- 
ginary ſurface, thar is ſixty thonfand foot deep, be able rs. 
ſuſtain che ſaid foot of V Varer, which pets weighs 


twenty pound, my ony itnor likewiſe fuſtain the Lead, 
me dimenſions with it, Jad werght y 


Tence 


that is both of the 
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'the Water Q does, 
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Hence it is, that the Clouds do ſwim in the Air, by ver- 
tue of 2 counter-ballance : And we ſee, which confirms this 
DoErine, that the thinneſt and lighteſt arealwayes far- 
theſt up, and the thickeſt and blackeſt, are alwayes far- 
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THEOREM XVII 
The lower the parts of a Fluid are, they are the heavier, 
though all of thems be of equal quantity and dimenſions, 
be Figure 1. | 


of follows from the former, which may appear a 
Paradox, yet it ſeems to be true - for though the 
Water Q at the bottom, be of the ſame dimenſions with 
the Water E at the top, yer. it is really heavier, which 
happens (as I aid) from the ſuperiour Preſſure, It is clear 

o from this, namely the Cube of Timber E, which 
ſwims upon the ſurface, being thruſt down to Q, comes 
up to the-top again, which could not be, unleſs the Wa- 
ter Q, were heavier then the Water E, I ſuppoſe the Wa- 
ter E,.and the Timber E, to be exactly of the ſame þ.c;- 
fck weight, and conſequently the ſurface of the Timber, 
to Iy Horizontal with B C D. « Now the reaſon, why the 
Timber aſcends from Q to E,. is no other then this, name- 
ly that the one Water is heavier then the other; for the 
under part of the Water PÞ, being more preſt up with the 
Timber exiſting in Q, then with the Water Q it {elf, ic 


| muſt yeeld and give way to theaſcent : for if the Cube of 


Timber exiſting in Q, were as heavy as theWaterQ'it ſe, 
it would no,more-preſs upon.P, or endeavour to beaup,then 


THEO- 


dl} 


' Þydzo 


ſtarical Lheozems, — 17 


__ 


THEOREM XVIIL 
A heavy body weighs leſs in Water, then in Air, 
Figure I, 

"Te is eafily proven from. experience , for after you 

. have weighed a ſtone in the Air , and finds ict two 
pound, and an half, take it, and ſuſpend it by a threed kait 
£0 the ſcale of a ballance; and let it down into the Water, 
and you ſhall find it half a ponnd lighter, The queſtion 
then is, why doth it loſe half a pound of its weight? TI 
anſwer, the ſtone becomes half a pound lighter , becauſe 
the ſurface of Water on-which it reſts, ſuſtains half a pound 
of it: For pur the caſe a ſtone were reſting in R,that weigh- 
ed two pound and an half in the Air, it behoved to weigh 
but two pound in this Water z becauſe the Water T \u- 
ſtains halfa pound of it. For if this Water .T beable to 
ſuſtain che Water R,, that weighs half a pound, ic muſt 
be alſo able to ſuſtain half a pound of the ſtone, ſeing half 
a pound of ſtone is no heavier, then half a pound of Water, 
Note, that whena heavy body is weighed in Water, it be= 
comes ſo much lighter exa&tly,as is the weight of the Was 
ter it thruſts out of its own place, 


TIHCOAMREM Aa - 
A heavy body weighs leſs nigh the bottom of the Wa- 
ter , then nigh the top thereof, | 
Figure 1, 


[Or clearing this propoſition , I muſt ſuppole from the 


17, Theorem, that the lower the parts of Wacer 
C | be, 
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be, they are the heavier, though all of thembe of-equal di- 
menſions, . 'It then the loweſt toot Q be heavier, that is, 
have moe partsin it, then the foot -N, it of neceſlity fol- 
lows, that a ſtone ſuſpended in Q', muſt be lighter then 
whule it is ſuſpended in N or T, Becauſe, it a ſtone be 
lighter'in Water then'in Air, as ts faid,even by-as much, as - 
is the weightof the bulk of Water, that the bulk of the 
ſtone expells; then-ſurely it muſt be lighter in the one, then 
inthe other place - becauſe ſuſpended in Q/ , it expells 
moe parts of Water, then while it is ſuſpended in N or TI, 
For example, let ns ſuppoſe the Water N, to weigh eight 
ounces, and the Water Q to-weigh nine, then muſt the - 
ſtone ſuſpended in Q/', weigh leſs -by an ounce, then - 
{uſpended in N, {eeing as much is deduced from the weight 
Of the tone, as is the weigh of the Water it 'expells :. bur 
ſo it is; that it thruſts nine ounces of Water out of ics own + 
place in -Q”, andbureight in N' or I; therefore ic muſt * 
be one ounce lighter in the one place', then in the other, 
This may be tried, with a nice, and accurat ballance, which 
will bring us to the knowledge of this 5 namely how much 
the foot of Water Q is heavier, then the Water Nor O, . 


THEOREM X X: 
One part of a Fluid, caunot be under compreſsion, - 
unleſs all the parts next. adjacent, be under + 

| the ſame degree of Preſſure, 
Figure 1,- 
'S. "His propofition may be proven by many inſtances :- 
m—__ Air ofa Wind-eew, is reduced to lefs - 
quantity by the Rammer, all the parts are moſt exactly of 
the ſame zZenf/,” So. is it in a Bladder fallof wind, It's 
true, 
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true, not only in order to this artificial Preſſure, but inor- 
der to the natural Preſſure, and Beyſil of the Airlikewiſe, 
For the Air within a parlour, hath all irs parts , under the 
ſame degree of natural compreſſion : ſo is itwith the parts 
of the Air , thatare without, and immediatly under the 
weight of the Armoſphere.  -Its evident alſo in theparts off 
Water: for the foot of Water R, cannot be under Preſ« 
ſure, unleſs the Water S, and N, be under the ſame de- 
oree of it, Though this be true of Fluids,while all the parts 
lye in the ſame Horizontal ſurface, yer to ſpeak ſtrialy, it 
will not hold true of the:parts (cituared. under divers ſur- 
faces; for without queſtion, the toot of V Vater T, muſt 
be under four degrees of Preſſure, if the VVater R, .be 
under three, ' And if the Air in the Joweſt ſtory 'of a build- 
ing, be under fix degrees of Berfil, the, Air ,in the higheſt 
ſtory muſt be nnderfive;” If a man would Jiſtinguiſh Me-/ 
tap ſeal) ; and ſubrilfy, he will find a difference of this 
kind, not only between the firft,and ſecond fathom of Air, 
neareſt to the Earrh, but betweentthe firſt, and ſecond foot, 
yea, between the firſt and ſecond inch,andleſs, much more 
 In'Warer, as to ſenſe, However it be, yer. the Thege 
rem hofds rtue z'for we find no "difference. 'ſenfib1e, 'be- 
riween the compreffion of Air in this room; and the-com- 
_ preffionof Air in the next room above it, no not with the 
Baroſcope, or Torricellian E aperiment, that filCerns {ch 
differences accutarely, *'I ju by ie likewiſe tq be tthie, i 
order e>'thenext adjacent part: a Fluids of different bins 
for white a ſurface of Mercuty, -is-burdened with 3Pillar of 
Water, ora furface of Water, with a Pillar of Air, what- 
ever degree of weight and Preſſure, is in the loweſt parts 
of cheſe Pillars, the ſame'is communicated cacirely, ro.the 
futfaces, that fuſtains ther, "S0*thEh, 'there'1s 2s much 
2 ſorce 
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force and power, in'the-ſurface of any Water, as there is- 
Weight and Preſſure, in the loweſt. toot of any Pillar of 
Air, that reſts upon it : otherwiſe, the ſurface of Water: 
would never beadle to ſupport-the ſaid Pillar -- for a ſur- 
face of ſix degrees of force, can never be able to-ſuſtain a: 
2,Pillar of Air, -of-eight, or ten degrees of weight, 


THEOREM X X I 
The: Preſſure of Fluids, may be as much in the leaſt: 
Huy 21957 fart, 4s in the:mhole, 
- Bigwre 1; 


"His Theorem may ſeem hard, yet it can be made ma-- 

ML nifeſt; by many inſtances - © for albeit. the quancicy: 
of Air,, that fills a Parlour, be liztle inreſpe& of the whole: 
Element, , yet-ſurely, there is as much Preſſure in-it, as in. 
he whole ; . becauſe Experience ſhews, that the Mercarial 
Enlinder in the Baroſcope, , will be as well ſuſtained in a 
Chamber, _ as without, and under the whole Atmoſphere. 
dire&ly z which could not be, unleſs the ſmall portion of 
Air, that's in this Parlour, had as much Preſſure in it, as. 
in the whole Element, Beſides this, it will be found in a 
far leſs quantity : for though the Baroſcope were incloſed, 
and impriſoned ſo cloſs, within a ſmall Veſſel, that the 
Air withing .could have noe communion with the Air with- 
our, yet the Preſſure of. that very '(mall quantity, will 
ſuſtain 29, inclies of Mercury, and this will come to paſs, 
eyen though the. whole Element of Air were annihilated, 
This Propoſition -is likewiſe evident.in -order to the Preſ- 
fare of the Water: for put thetaſe, the Baroſcope , whoſe 
Mercurial Cylinger is 29, inches, by the Preſſure al the 
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Air, were ſent down tothe bottom of a Sea 34, foot deep, 
within a Veſſel, as a Hogs-head, and there exacly in- 
cloſed,. that the V Vater within, could have no commerce 
with che V Vater without, yet as well, after this ſhutting 
up, as before, other 29, inches would be ſuſtained, by the 
Preſſure of this impriſoned V Vater, which proves evident- 
ly, that there is as much Preſſure inf one Hogs-head full of 
V Vater, at the bottom of the Sea, as in the whole Ele- 
ment of V Yater, above, or about: for an Element of 
V Vater never ſo ſpacious, if it exceed not 34, foot in 
deepne(s, can ſuſtain no more Mercury, then 29, inches 
by its Preſſure, Yea, though the Veſſel with the Baro- 
ſcope, and impriſoned V Vater in it, were brought above 
ro the free Air, yet will the V Vater retain the ſame Preſ- 
ſure, and will de fa&o ſuſtain 29, inches of Mercury, pro=* 
vided the Veflel be kept cloſs. Ir is therefore evident, 
that as much Preſſure maybe in! one ſmall quantity of 
V Vater, as in the whole Element, or Ocean, *'Tis to 
be obſerved, that this Theorem is to be underſtood chief- 
ly. of the lower parts of Fluids , ſeing there cannot be ſo 
much Preſfure in the V Vater P, as in the V Vater Q;; for 
in effet, there is as much Preſſure in the Y Vater Q,; as 
is in-the whole V Vater above it, orabont it; From this 
Theorem, we ſecevidently, that the Preſſure, and Be»fil" 
of a Fluic, is not to be meaſured, according to its bulk, 
and quantity, ſeing there is as much Bexſ/ in one foot, 
nay, in one inchof Air, asis in the whole Elemeir, and as 
ſtronga Preſſure in one foor' of V Vater, or leſs, as' there 
is in the whole Ocean : therefore the greateſt quantity of 
Air, hath not alwayes the greateſt Bexſ{l,neither the great- 
eſt quantity of V.VYater, the greateſt Preſſure,-- But this' 
will appear mote evident afterwards, - 
THEO-=- 


to-f£ 


. the Bexſit of it, are two diſtin things, The weight (per- 


* 
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THEOREM XXII 
The Preſſure, aud Benſil of a Fluid, is a thing, really diſtin? 
| from the natural weight of « Flaid, | 
D Figure T, 
== may be eaſily conceived z for as in ſolid bodies, 


the Beyſil, and natural weight , are two diſtin& 
things, ſoisitin Air, and Water, orinany other Fluid, 


.The weight ofa Bow, 18 one thing, and the natural weight 


of it,is another, The weight of the Spring ofa Watch, and 


haps) will not exceed two ounces - but the Beyſi/ ( may 
e 


be) will be equivalent co two pound, Though the 
ro , yet they do not convince: therefore I ſhall 


adgucea reaſon, and it's this, The nataral weight of a 


-Fluid is leſs, or more, as the quantity is leſs or more ;; bur 


it is not ſo with the Preſſure , becauſe there may be ag 
much Preſſure in a ſmall quantity, asina great, as is eyi- 
dent from the laſt' Theorem, therefore they may be dif. 
ferent.  The-fuſt part of the Argument is maniteſt., be. 
cauſe there is mote weight in 2 gallon of Water, chen in 
a pint, A ſecond reafon.is, becauſe a Fluid mayloſe of its 
preſſure, without lofing 'of- its weight, This is evident 
tram the $chematiſhg, for if you take away the four foor of 
Wate=EFGH, andvontequently make therfour Pillars 


| ſhorter ,- the foar-of Water (Q; becontes.of leſs Preſſure, - 


bue-notet leſs Weight , 'feeing!the quantity Rill remains 
the (ame : at leaſt, the o& of weight is: not compitable,: 
tothelofs:of Preſſure, I lay, it becomes of lefs Preſſure, 
becauſe there is a leſs burden aboye it, Thirdly; the _ 
| bd | ure 
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ſure and Benſil may be intended, and made ſtronger , with- 
out any alteration in the weight - ſo is the Bepſil of Air, 
within a Bladder, made ſtronger by hear, without any alte- 
ration, in the weight of it, Likewiſe, the Preſſure of the 
foor of Water Q , may be made ſtronger, by making 
theſe four pillars higher , without any alteration, at leaſt 
conſiderable, in the weight z for it ſtill remains a foot of 
water, whatever be the hight of che pillars above it, Laſt- 
ly, the weight ofa Fluid is eſent:a/to it , but the Preſſure 
is only accidental; becauſe it is only generated, and be. 
| gotten in the inferiour parts , by the weight of the ſuperi- 


our, which weight may be taken away, 


I 
—_— 


" _ THEOREM XXEHIS 
Though the Benſil of a Fluid , be not the ſame thing for- 
mally with the weight, yet arethey the ſame effeively, 


Tz 7 pores is true in order to many other things, ' 
beſides Fluids: for we ſee that the Suz, and Fre, are | 
formally different , yet they may be the ſame —— y | 
becauſe the ſameeffedts, that are doneby the heat of the 2 
Sun, may be done by the heat of the Fre, So the ſame ef- | 
feds, that are produced by the wezght of a Fluid', may be ' 'n 
done by the Preſſure, and Zexſ#l/ of it, Thus ; the Mercu- |: 
rial Cylinder in the Torricell;an Experiment,may be either ' 
ſuſtained by the Beyſi/of the Air,or the weight of it, By the | | 
Benſil, as when no more Air, is admitted to teft upon the = | | 
ſtagnant Mercury, then three or four inches, the reſt be- | 
ing ſecluded, by topping the orifice of the Veſſel,” By | 
the weight of it, as when an intire Pillar of Air, from the | 
topgt the Atmoſphere ; reſts upga the face of te Rognang y k 
| Qutic - * v7 
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Quickſilyer, - It isalſo evident in a Clock , which may be 
made to move, either by a weight of Lead, ot by the torce, 
and power of a Steel Spring, 


——_— 
_ 


THEOREM XXIV-' 
The ſurfaces of Waters , are able toſuſtain any weight what- 
ſoewver, provided that weizht preſs equally, and uniformly, 


Figure I, 


His is evident, becauſe the imaginary ſurface of 

VVater O TV X, doth really (upport the whole 
ſixteen Cubes of VY Vater above it, yea, though they were 
ſixteen thouſand, And the reaſon is, becauſe they preſs 
moſt equally, anduniformly, V Vhat I affirm of the ima- 
ginary ſurface, the ſame I affirm , of che firſt and viſible, 
For let a plain body of lead , never ſo heavy, be laid upon 
the top of the V Vater AB CD, yet will it ſupport it, 
and keep it from ſinking , provided it preſs uniformly all 
the parts of that ſurface, Ir is clear alſo, from the ſubſe- 
quent Theorem, + 


—_ ——— 


THEOREM XXYV- 
The (wrfares of all Waters whatſoever , ſupport as much 
weight from the Air,as if they had the weight of thirty 
four foot of Water above them , or twenty nine 


inches of Quick-ſilver preſsing them, 
dl | 'His Propofition is evident from this, that.the Preſ- 
ſure of the Air, is able to raiſe above the ſurface of 
any Water, a Pillar of Water thirty four foot high, For, 
| | put 
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uþ0n it thirty four* foot Fig, Th e' ſecond part is alſo 
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THEOREM NXVTE. 
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Nxchouland hom ghove A,B. Beſidey hel. ler us 


imagine.chax there are here three Pipes,open, ar boxh ends, 
che” ficſt whereof © AG, having loner orifice C 
drowned among the ſtagnant Mercury E.F C.D,. goeth 
{0 nigh , that chen Pp orifice goeth above the top of the 


'Air G H,The. ſecond, whoſe lower orifice I,is only. drown- 


edamony the Wares, A-BEF, reaches:0 the cop of che. 
— { l 


Nis Itkewiſe, © Thethizd, whole open end. K,: is above 

the ſurface of | the VVater A. N.B,, and hanging ia 
the open Air ; Orr likewiſe above-the Atmoſphere, 

Theſe things be : 
by irs owh proper weight, preſs any, part ot.ic ſelf, hig 
_ then ir's own furface,ſeing-che ſtagnant Mercuty.E FC D, 
| cannor-prels itſelf within the Pipe C.G, hiofer then-E, 
Neither can the VVater ABEF, pzels.it ſelt higher 
within the Pipe I L, then the point. N.... Laſtly, neither 
can the'Air*'G HA'B, preſs itlelt within the Pipe K M, 
higher.then -M;. - But when one Fluid prefleth upon ano- 

ther,as the V Vater ABE Fzupon the Mercury E FCD, 
then doth the ſaid Mercury aſcend higher than: it's own 

ſarface, namely from E' to'O, which point is the higheſt; 
' ro-which the thirty' tour foot of VVater ABEF, can 
raiſe the Mercury , which altitude, is twenty nine inches 
above the furface. E'T PF; But if a ſecond Fluid be ſuper- 
added, as the whole Air-GHAB, then muſt the Mer- 
cury,,,according to that new.Preſfure,,..rife by proportion; 
ſa. riſes. the Mercury, from:Q- to PÞ,..other twenty nine 
inches.. By this ſame additional weight of Air, the Wa+ 
ter riſes thirty four. foot in the.Pipe I L, namely from -N 
to R, . Now,. I ſay, the outmoſtand higheſt point., ro 
which che Element of, Air. GH AB Gan naiſe-the: Mer» 


” 


n duppoſe ,.we;ſte that no, Fluid cas 
gh, her 


* 


cary, is from...O. to, Þ z fa; by-the Preſſure of ;the Wa | 


cet 


3 
Th: 


p* 
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ter ABEF, it-riſes>froni E-to'O; And the higheft 
point, to-which the ſaid Aircan raiſe the V Vater, is from. 
N to R, The reaſons of theſe determinate altitudes, 
muſt be ſought for, from. the altitudes'of the. incumbing 
and preſſing Fluids : forastheſe are leſs or mate, [o i the 
altitude of the:Metcury; and 'of the 'V Vater within:the 
Pipes more or leſs, The hight therefore of the Mer- 
cury E O, is twenty nine inches, becauſe the deepneſs of 
the preſſing water A BE#F is-chirty four foot, And the 
hight of the V Vater N R, is thirty four foot,becauſe the 
hight of the Air G H;, above AB; is fix thouſand 
fathom, or thereabour, And for the ſame reaſon, is the 
Mercury OP twenty nine inches, 


THEOREM XXVILF 
A lighter Fluid, «s able to preſs with as great 
| burden, as 4 heavier. 
Figure 2. 


is Propoſition is true, not only of V Vater in re- 

ſpe& of Mercury, but of Air in reſpe& of them 

doth : for albeit Air be a thouſand times lighter then 
V Vater, yet may it have as great a Preſſure with it, as 
VVarters as is evident from this fecond Schematiſm, 
where by the Prefſute of the outward Air GHA B, 
twenty nine inches of 'Mercury- O P are ſupported, as 
well as the twenty nine inches E O, by the Preſſure of 
the VVater ABEF, Sodoth the ſame Air, ſuſtainthe 
thirty four foot of, V Vater N R;; which arereally as heas 
vy, as the twent nine-inches' of Mercary OP,” :Now,' 
if the weight of the Atmoſphere , be .equivalent to'rhe 
D 2 weight 


___— 
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weight of thirty fourtoor af- Water, or of ewetty nine 
inches of Meteuwry , :'tis-no*woader to: fee Water preſs 
With as great wei equi -which is likewiſeclear 
from this ame Figure,” where by the Preffure of che Wa- 
rec: A B E Þ;:rwenty nine -of Mercury: B ©: are: 
poly es tiuyasthe Mexury©B, within the lower 
_ endof the Pipe, is luppoired by the antward invironing: 
Mercury, ... The reaſons- of theſe Phryoment , ate taken 
from #he alcicudes of:the' preffing Fluids: - for though 4 
Body were never fo.light,yermultiplication of parts makes 
baleiplication-of weight 5: which 'miltiplication of parts: 
in Bluids, muſt be:according es: altitude : for- multiplica- 
tion of parts according/to thickneſs, ind breadeh will nor 
do it; Obſerve here, that if as much Air, as fills the Tub 
between N and L, were put into the ſcale of a Ballance, 
it would exact! counteipo the thirty fourfoor of Water 
N R, poured inte the ather ſcale. Item, that as much 
Water as will fill tbe-Tub. between E and A; is juſt - 
the weight of the Metcuty .E Q;., Laſtly , that as much 
Air ax will fi}, the Pipe , between O- ang. G',; is juſt the - 


weight of the Mereniy, Q'Þ; 
MITES ELITES 
The. Preſſure, Elnias, doth wt-duminiſh, while you - 
ſubtract from thezr thic nels,. 45 anly. when - 
OO Jou ſubtradh from theinaltitude, . 
I Figure 1: | 
þ2 underſtanding this, led us-look.tipon che 1 Sche: | 
- - mnatifin, where there are four-Pilfars of Water, Now 
I faysy: —_— poneneohe theithteeColumes of Water, . 


—— - 


ſure; 


—___— 
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ſure, in the quadrat fooe of VVarer Q , 'as was, *while 
theſe were icire, | But if you cut off fram the top , the 
VVater E FGH, then preſently an alteration follows, 
not only 1n- the foweſt parts, nigh co the bortoms , bye 
through all the intermediac parts: tor not only the VYa- 
ter Q'laſeth a degree of its Preſiare, but the VVaters P 
and O ſuffer the ſame loſs, This Theorem holds tive 
likewiſe in order to- the Element of Air, For if by Dj- 
vine Providence, the Air ſhould become leſs in Atrirnde, 
thaw ir-is , chen- ſurely, the Ber of the ambient Att, rhe 
we breach in and out, ſhould be by propottion weakned 
alſo, And contrariwiſe, if the Aleitude became” more, 
then ſtronger ſhould che Bepſii be here, with as, inthe 
loweſt parts: both . which would: be harcful co creatures, 
that liye by breathing; - For if' the Aleirude'of che Air, 
were far more then' it'is, our bodieswould be under a far 
greater Preſſure, which ſurely would'bevery huretul, And 
upon the other hand, if the Altitude of the Air, wete far 
leſs then it is. we ſhould beat a greater loſsy for then, by - 
reaſon of the weak Benfl, we would breath indeed, but 
with great difficulty, 


THEOREM XXI% _ 

A thicker Pillar of a Fluid, «: nat able to flreſs uf aflen- 
dorer; amleſs there 4M unequal Preſſure, 

Figure 3,- #7. 

"Or underſtanding this, let us ſuppoſe this thisd Sche- 

matiſm to repreſent a.veſſel with V Vater ig it,as high ' 

25 A B, among which is thiuſt down'ta the hottom, the * 

Pipe G H,open at buth ends, I ſay then, the tg thicker 

Pillars * 
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the V Vater A B, are not able to preſsup the Water HI, 
or the flender Pillar of Air I G within the Pipe, the one 
higher then 1, the other higher then -G, It it be.id, 
they are heavier, becauſe they are thicker... Ianſwer, they 
are truly heavier, for the Pillar of Air- F B apart, will be 
thrice as hea , as the ſlender Pillar of Air IG. Bur, if 
ou reckon the Pillar of Air E A, upon the left hand, 
oth together, will be fix times heavier, chen che Air 
I G: yecare they not able, either ſeverally, or con'une 
+ to preſs up the Water H 1, higher then I, or the 
ir I G, higher then G, ' For ſolving this difficulty, I 
muſt af conform to the fourth Theorem, that Fiuid Bo- 
dies, counterpoiſeth one another, not according to their 
_ thickneſs, and breadth, butaccording to.their a/titude on- 
ly - therefore, ſeing the ſlender Pillar of Air IGG, is as 
high, as either F B, or E A, it cannot be preſt up by 
them, Forby vertue of this equal hight, all the three 
preſs equally and naiformly, upon the ſurface of Water 
AB; and therefore according to the twelfth Theorem, 
there can be no motion, Bur if ſo be, the Pillar F B, 
were higher then the Pillar I G, then ſurely would 
the Water HI, bepreſtup; for in ſuch a caſe, there is 
an unequal Preſſure, Or if the Pillar IG, were higher 
then the Pillar F B, then furely would the Water I H be 
preſt down, there being again an unequal Preflare : the 
Water within the Pipe, being more burdened then the 
Water about the Pipe, Ina word, there's no more dif- 
ficulty here, then it the Pipe were taken away : in which 
caſe, there would be'but' one Pillar of Air, refting upon 
the ſurface of Water A B, If itbe aid, the Pipe being 
thruſt down, © makes of one Pillar, three diſtin ones, _ 
, conſe- 
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conſequentſyx formaFconnter-ballance,.'or mucaal ſuſten-|? 
tation, Be it-ſo,' yet becaufe alt theſe 'preſs-uniformly;'-: 
there can be no motion, | | ; 114 -:5:25 of 
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Fluids preſs not only according to perpendicular  . 
' Lines , but according to crooked Lines, 
Figure 4. 


Pr proving this Propoſition, let.us ſuppoſe ABCD, 
to be alarge Veſlel full of V Vater, as high as AN B, 
and a little Veſſel lying within it, near to the bottom,cloſs 
above at M, but with an open orifice downward , as G, 
and having other two paſſages going in to it, upon the- 
right,;and left-fide, as 'E: O: ind 1 P... Now, Iſay; the 
Preſſureof this V Vater , is not-only from-N-'to M, ina. 
Straight line downwards, but'from- E .r0-O;' and from F 
to-P, by crooked lines. Nay, put the caſe this Veſſel had 
no paſſage in to it, but by a Labyrinth, or entry tall of ins 
tricate windings, yet the Preſſure will be communicated, 
thorowall theſe, even tothe middle of-it; and which is © 
more, the VVater-H or I, within the Veſſel; would be 
under the ſame degree of Preſſure, with the V Vater E: or 
L, without , or with the V Vater K or F;; And which 
is ſtrange, let us {ſuppoſe both; the entries ;E and: F' ſtop= 
ped, and.nothing remaining open, but the-hole G,- which - 


I judge no wider , then may :admit-thehairof ones head; 
yet thorow that ſmal hole , ſhall the Prefſure be communi-: - 
cated, to the parts of the Water within , in as highra de- | 
gree , 3S if the upper part of the Veſſel EML, werecuc 
oth, to let the Preſſure come-dowadirealy,. What is trus | 
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3z Hydzoltattral'Theozems, 
in-order'to Water, the ſame is trne in order.to'Avir, or Met- 
cuty ,9r-any, other Fluid, For, though a houſe were built 
never ſo cloſs , without door, or window, yet if there: re- 
main bur one (mal hole in it, the Preſſure of the whole At. 
moſphere, ſhall be tranſmitted thorow that entrie, and ſhall 
reduce the Airwithin-the houſe, toashigh a degree of 
Benſil, as the Air without, . . - 136 jv 


© — 


THEOREM XXXLI 


The Pre ſure, and Beixſil of a Flust., that's in the Low-. 


eft toot, is equevalent to the weight of the-whole 
5 off Pillar aboye; 4 


Figure s.. 


| hormac te wn” Arne Propoſition, let us ſuppoſe” EF 
| td./be thelowelt foor of@Pillar' of Air, catoff-ftoni 
the reſt, and inctofed in ehe Veſltli E P,: fix inches'in Dia: 
meter, or widenefs;and twelve thches high; Now'Tiay;the 
Beafil and Preffure, . that's'in that-one tor of Air;-is exact- 
lyofas greatfotceand-powet; as isthe weight'of the whole 
Pillar ot Ai; fromwhich'it was-crtoff,, Let AB be 
that Piljar of Air; which 11tppoſeis fix inches/thick-, an 
fix thouſand fathom high, Take ie; and weigh ic ina Bal 
- lance; and fay it weighs: nd; yet the Preffure; and 


Bexfl, thars in:the:Air: E-F, is of 25 tuchfforcet'2nd if | 


the one be offtiengrby.irewelphe;ro move; v; go; 4great 
Clock\, the other by its'BeaS1 ;- will beofas moch! This 
propodirioatis truvalſoin order te' Water: Por putt the 
caſe DB Þ;, were thelaweſt of 34 foot of Water: in it will 
be fonnd as niuch-Prefſure, ad foree;'.as will beeqtivalent 
wtherreight of (the whole-thirep threeFoor , from which 
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- Benfil ofthe Air E F, fo is the weight of:the Pillar CD, 
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it-was cut off, Bur here occurreth Wi A for if the 
Preſſure, and Bexſil of the foor of Air E F, be equiva- 
lent-to the weight of the whole Pillar of Air A B, which 
weighs 500 pound , then muſt the-flender Pillar of Air 
C D, that's but two inches in diameter, be as heay 

weighed ina ballance, as the thicker Pillar . A B, which is 
abſurd, I prove the connexion of the two parts of the 
Argument thus : as the Benſil of the Air GH, is to the 


to the weight of the Pillar AB: but ſo it is, that the 
Benſil of the Air GH, is equal in degree to the'Benfil 
of the Air EF, according to the Theorem 21, Where 
it's ſaid, that-the Preſſure of Fluids may be as much, in 
the leaſt parc, as inthe whole: thereforeche Pillar C D, 
and che Pillar A B, muſt be of equal weight, when-both 
are weighed together in the oppoſite ſcales-of a Ballance, - 
which is falſe, ſeing the one is farthicker, and ſo heavier 
then the other, There's no way to anſwer this objeQion, 
but by granting the Air GH, and EF, to be equalin * 
Benſil, and yet the two Pillars nnequal in weight, becauſe 
according to the 22 Theorem,the Benſilof a Fluid is one 
thing, and the natural weight is another, 


THEOREM XXXITI 
In all Fluids there & a Pondus and. a Potentia, 4 
weight and 4 power , counterpoiſing one 
another, 4s in the Staticks, 


Hat part of the Mathematicks , which is called $tx- 

. & - ticks, 1s nothing elſe, but the Art of weighing hea» 
7 Boaies ;, in which, two things are commonly Jiſtin- 
ELESS _ 
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guiſhed, viz. the pondys and the porentdy, thie weight and 
the power, *'Tis evident, while twathipgs are counters 
poiſing one another in'the 0ppalite- ſcales of 'a Baltance, 
35 Lead and Gold, the one being the pgndur; the ather the 
potentia, . The ſame twoare as truly found in. the Hydre- 
fatichs:: for- while the Mercurial Cylinder. is ſuſpended 
in the Torricelfien Experiment,” bythe weight of the Air, 
the one is; really the poydes, the other the potentia, Or 
while into, a Siphop; with the two orifices upward, Water - 
is. pogred ; therearifes a counterpoiſe , rhe Water of the 
one: Eeg conneer-ballancing the Water of the other, this 
taking the game of-a poydss,: the other the name of a po- 


dentia;: *'Tis evident alſo, while a ſurface of Water, ſu- 


ſtains a Pillar of Water, this _ pondus, that the po- 
ktytias: Or, while a ſurface of Water (aſtains a Pillar 
of-Air, the Pillar of Air being the - aqoagr62 and the ſarface 
of Water thepatentia, Or, while a turface of Quick- 
filver ſuſtains a Pillar of Water or Air, the ſurface is the- 
power, and either of the-twok the pondus , or weight, as 
you pleaſe. . T5, 


LT 


THEOREM XXKXIII- 
Fluid Bodies can never ceaſe from motion, ſo long © 
4s the pondus exceeds the potentia, or the. 
potentia #e pondus, . 

F'T* His is a fore Principle in the Zydroftaticks, which 

 willappear moſt evident; while we paſs thorow the 
ſubſequent Experiments , I ſhall 6nly now make it appear 
by one inſtance, though afterwards by a hundred; In the 
Torricelitay Enperiments lately mentioned, 'tis obſerved, 
TO : that + 
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Þydzoſtarical Lheozems, 35 
that though the Pipe were fever ſo long,thar's filled with 
Mercury, yet the Liquor {ubfides, and falls down alwayes 
till it come tweaty nine inches above the ſauriace of the 
Ragnance, Mercury below, The reaſon whereof is truly 
this,: ſo long as the Mercury is higher then the ſaid poinr, 

. as long doth the poxdns of it exceed the potentia of the 
Air; therefore the motion of it downward can never 

ceaſe, till at laſt by falling down,and becoming ſhorter , it 
becomes lighter, in which inſtant of time, the motion 
ends, both of them being now in equipondio , Or in evens 

.neſs of weight, p 


THEOREM XXXIV- 
When two Fluids of different kinds ate in xquilibrio 18+ 
gether, the htight of the one Cylinder & in proportion to 
#he height of the other, as the natural wet bt of the 
one tc to the natural weight of the ther, 


Or underſtanding this Theorem,we muſt conſider;that 
when two Cylinders of the ſame kind, as one of Wa- 

ter with Water, or as one of Mercury with Mercury, are 
counterpoiſing one another, both are of the ſame alricude, 
becauſe both are of the ſame natural weight, But when 
the two are of different kinds, as a Cylinder of Air with 
Mercury,or as a Cylinder of Air with Water, or as a:Cy- 
linder of Water with Mercury, then-ic will be found, thar 
by what ptoportion., the one Liquor is naturally heavier 
or lighter, then the ocheghby that ſame proportion, is the 
one Cylinder higher or lower then the other, For ex- 
ample, becauſe Air is reckoned 1 4000 times lighter then 
- Quick-filyer, therefore the Pillar of Air that counter- 
| E 2 poiſeth 
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poiſeth the Pillar of Quick-filver in the' Torricelan Ex 
periment, is 14000 times higher, . The oneis 29 inches; 
and therefore the other is 406000 inches; which will 
amount to 33833 foot,opabout. 6766 fathom;: counting 
five foot to a tathom.;'.. And becauſe Air is:counted 1000 
times lighter then Water, therefore the Pillar of- Air that 
ſuſtains the Pillar of Water is 1000 times:higher, The 
highr of Water: by: the Preſſure of the Air is-34 foot, 
and therefore the hight of the Air isa. thouſand times 34 - 
foot,” And becauſe Water is reckoned 14 times lighter - 
than Metcuty,therefore you will find,even by experience; 
that the Pillar of Water, that counterpoiſes the Pillar of 
Mercury, is 14 times higher, . For if the Mercury be 
ten inches ; the- Water wil beexacty 140,:. If itbe 29 
inches, the Water will be thirty fourfoor, The-reaſon 
isevidenty becanſe if 'one- inch-of Mercury be-as heavy 
naturally as 14 inches of .Water., it. follows of neceſfity, 
that for making.of acaunterpoiſe, to every inch of Mer- 
cury, there muſt be 14 of Water , and.thele in altitude, 
each ane above another, ., 


For demonſtrating the wonderful- 
Weight, Force, and Preſſure of the - 


W ater in its own Element. 


EXPERIMENT Et: 
Figure 6. 


$8. N. explicating the Phenomena of the Hy- 

AX droſtaticks, and in colleQing {peculative, 
p< rattical concluſions from them, I pur= | 

>\$& - poſe to make choiſe of the plaineſt, and 

mac moſt cafic Experiments, eſpecially in the 
SA entry, that-this knowledge, that's nor ' 

ry common,” and yet very uſeful, may be communica- 

red to the meaneſt capacities, For, if at the firſt; any 
myſtical, . or abſtruſe Experiments, ſhould be propoſed 
with intricate deſcriptions, they would ſoon diſcourage, - 
and at laſt hinder the ingenuous Reader from making _ 
: Src Ss © * 
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rel.” For, "if mandouet take up diltinfly, the E 
- grels.” For, ' ita mandouot take , &- 
hoe} iT ſelf ficſt; he ſhall never be able co cotiprebiectd 
nexc the Phenomena, nor at laſt ſee the inferences of the 
concluſions, Next, though ſome of the trials may 
ſeem obvious, yet they afford excellent Phenomena, by 
which'many pfofound Tecrets of Nature art diKRovered, 
And ifthe be, *cis go-macter what kind theybe of. Then, 
the graad deſign hete, is nvt to multiply bare, altd naked 
Experiments ; for that's a-work to no purpoſe, for it's 
like a fonndation without ſuperſtruRure x bor the inten- 
tioh s nag”only to Yeſctibe {ach and ſuch :4#>gs, bur 
to build ſuch and ſuch Theorems upon them, and to infer 
ſuch 3nd ſuch conclaſibns, as ſhall makea ftarely building, 
and given man in a ſhort time a fpll view of this excellent 


For thefirt Experingem then, preparea Veſlel of any 


quantity, as A B CD, near half full of Water, whoſe | 


fariaee is M H, Prepare alfo twoGlafs-pipes, the one 
wider, the other narrower, openathoch ends, which muſt 


be chruſt down below the Water, firſt ſtopping-the two - 


upper orifices E and F. This done, open the ſaid orifices, 


and you ſhatl fee rhe Warer aſcend mthe wider-co G,and in | ; 


the narrower to H, Now, the. queſtion is, What's the rea- 
fn, why the Warer did nor afcend, rhe orifices E and F, be- 
ins ſtopped, and why it aſcends; they being opened * Toche 
K:N part anſwer, the Water cannot aftend, becauſe the 
imgcinary ſurface'of Water LK is equally and uniformly 
{t - for with what weight the outward Water M L, 
and FH K preſs the frid ſarface, with the fame weight, 
doth rhe Air within chetwo Pipesprefs it, To the fecont 
part Tarver, the Wittet zfcends, becanfe the firme [ure 
face {the orifices E and F briag opened) is —_— 
| Prem: 
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Hydzoftatical Experiments, 39 
preſt : for the outward Water M L,.and HK; preſs ic 
more, then the Air within the Pipes do; The difficulty 
only is, why it is equally preſt, the orifices E and F be- 
ing ſtopped, and why it is unequally preft, the ſaid orifices 
being once opened, To unlooſe the knor, T mult ſhew the 
reaſon, why the Air within the Piges, preſs the ſurface 
LK, with as great a burden, as the ontward Water preſs 
ie, For underſtanding this, you muſt know, that when 
the orifice I is thruſt down below the Water, there ari- 
ſeth a ſort of debate between the lower -pares of the Wa- 
rer,' and the Air within the Pipes, -the Water ſtriving to 


| be inar], and the Air ſtriving to keep it out: but becauſe 


the Water is the ſtronger party, it enters the orifice I, 
and cauſeth the Air retire a little up, one fourth part, or 
ſixth part of an inch, above I, and no more, which is 2 
real compreſſion it ſaffers, _ For the orifice E being ſtop- 
ped, hinders any more compreſſion, than what is faid, in 


which inſtane of time the debate ends, the Air no» more 


yeelding,and the Water no moreurging ; by which means 
the Air having obtained a degree of Zeyff, more then or. 
dinary, by the Preſſure of that lirtle quantity of Water, 
that comes in at I, preſferth the part of the imaginary fur-: 
face, it reſts upon, with as great weight, as the ourward 
Water preſſeth the parts ie reſts upon, But when the 
orifice E is opened, the outward water ML, and HK, 
preſs the imaginary: ſurface L K more, than the Air with- 
in the Pipecan-do.'- And the reaſon is, becauſe by open- * 
ing the orifice above, the internal Air, that ſyffered a 
degree of Benſud more then ordinary. -prefently'is freed, 
and'conſequently becomes of leſs force;and Weight z Which 
the Water finding, that hath a little entered the orifice I, 
inſtaatly aſcends to G,it being leſs preſſed, then the Wa- 


cax'-* 
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ter without the Pipe, » Now the reaſon, why. it aſcends 
no higher then G, is. taken.trom the equal Preſſure of the 
Body: that reſts upon the ſurface M G H : For, affoon as 
it comes that length, all the parts of the horizontal Plain 
. of Water, is uniformly preſt with the incumbing -Air, 


. both-within Fhe Pipe an without the Pipe. The Water 


in going.up , cannot halt mid-way between I and'G, for 
then there ſhould be an unequal Preſſure in Fluids with- 
qut motion , which is impoſſible; for the Warter is ſtill 
ſtronger then the Air, till once it climb up to G, 
,From this Experiment we ſee firſt, that in Water there 
is a Preſſure and Force , becauſe having opened the ori- 
fice E, which is only cauſa per accidens of this motion, 
the Water is preſt np from I to G, We lee ſecondly, 
that Fluid Bodies,can never ceaſe from motion, till-there be 
an equal Preſſure among the parts , which is evident from 
the aſcent of the Water from-I to G, which cannot halc 
in any part between I and G,' becauſe of an unequal Preſ- 
ſure, till ic once climb up to G, We ſee thirdly , that 
Fluid Bodies do not ſuſtain, or counterpoiſe one another 
according to their thickneſs and breadth , but only accot- 
ding to their altitude ; becauſe there is not hereany pro- 
portion between the ſlender Pillar of Water HK within 
the Pipe , and the outward. Water that ſuſtains ic, I 
mean as to therhickneſs., therefore *tis no maatter,whither 
the Glaſs Tubs be wider or narrower , that are uſed in 
counterpoiſing Fluid bodies one with another, And-this 
is the truereaſon, why 'tis ao matter, whither the Tub of 
- the Baroſcope be a wide one, or a narrow one, ſeing the Air 
doth .not counterpoiſe the Mercury , according to thick- 
eſs, that's to ſay , neither the thickneſs of the ambient 
Air that ſuſtains , nor the thickne(s of the Mercury thar 
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is ſuſtained, are to be conſidered; but only their altitudes, 
'Tis true, the element of Air is fourteen thouſand times 
higher , then the Mercurial Cylinder, yer there is a 
certain and true proportion kept between their heights ; 
ſo that if the element of Air , ſhonld by divene providence 


become higher or lower, the height of the Mercury would 
alter accordingly, 


EXPERIMENT: IF 


Figure 6, 


Ake out of the Water, the wide Pipe E GI, and 
ſtopping the orifice I , pour in Water above at E, 

till che Tub be compleatly full, Having done this, thruſt 
down the ſtopped orifice, I to the botcom of the Veſſel, 
and chete open it , then ſhall you ſee the Water fall down 
from E to G, and there halt, The reaſon is taken from 
unequal Preſſurez for the Tub being full of Water from 
E to I, that part of the: zmagznary ſurface, upon which 
the Pillar of Water refts, is more burdened than any other 
part of it, namely more thea L or K, therefore ſeing 
one part is more burdened than another , the Cylinder of 
Water that cauſeth the burden, muſt ſo far fall down, till 
all the parts be alike preſt, in which inſtant of time , the 
motion ceaſech, This leads us to a clear diſcovery of the 
reaſon , why in the Baroſcope , the-Mercury falls from the 
top of the Tub of any height, alwayes to the twentieth and 
ninth inch,, above the ſtagnant Quick-ſilyver, For ex- 
ample, fill the Pipe NQ, which is fixty inches high 
with Mercury , and opening the orifice. Q ., the Liquor 
ſhall fall our, and fall down from'N, till it reſt at R,which 
oP - pad dns one” 


4 Hydzoſtatical Erperiments, 
is twenty nine inch above the open-orifice Q. The rea- 
ſon is the ſie ,'-namely unequal Preffure , ſeing one pare 
of the 7maginary ſurface of: Air X-S, upon which the 
Cylinder of Mercury ſtands , .is-more burthened then the 
other nexc2djacent:- therefore, (o longand ſo'far muſt the 
Metcury ſubſide 3nd tall 'down ,. till the part'Q,, upon 
which the Baſis of the Pillar reſts, be no mote butrthened, 
than the reſt of the parts; in which inſtant of time, the 
motion ceaſeth, and there happeneth anequal ballance, be= 
tween the Silver within the Tub, and the Air withour, 
If it be ſaid, I ſee a clearreafon,: why the outward Water 
M L, ought to ſuſtain the inward G I, but cannot ſee, 
why the outward Afr T'Z7S:and V R X', ought to- ſu- 
ſtain-the,inward Mercury R X:'neirher do I feea reaſon, 
why it ſhoufd halt at R}, as the Warerreſtsat 6, 'T an» 
ſwer,' though ſenſe cannot perceive the one;' as evidently 
as the other, yet the one is as ſure as the ocher,, For tak- 
ing up the reaſon why it haltsat R', 29-inches above X, 
you muſt remember , from-the 25 Theorem, that the 
'Preſſute of the Air upon- Bodes, .is equivalent to the 
weight of 34 foot of V Vater perpendicutatly,or 29 inches 
of uick-filver, The Pillars -of- Air then TZS, and 
V.R X; being as heavy each” one of them; 'as-two Pillars 
of Mercury, each one of -them 29 inches high , it follows 
of neceſſity , that the Mercury within the Tub, muſt be 
as highas R; *Tis no wonder to fee the S:/ver haltatR, 
provided R X;, and Z'S, were two bulks of Mercury, en« 
vironing the Pipe, as the outward V Vater environs the 
wider and-narrower Pipe, Neither ought any to wonder, 
when .the'Silver falls down 3-and reſt$at R; nothing envi- 
roning the Pipe bur: Air, ſeing the Preſſure of the Air is - 
equivalent co the. weight :ot_ 29 inches of 2uick- v6 
18 
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This Experiment is eafily made: taketherefore x ſlender 
Glaſs-pipeof any length, beyond 30 inches{iqpen at both 
ends ; but the lower end Q, maſt be drawn fo ſmall by'a 
flame of a Lamp,that the entry may be no wider, than ma 
admit-the-point of a ſtall needle, or the hair'of ones head; 
Then-ſtopping-the ſaid orifice, pour in Mercury above” kt 
the orifice N, till the Pipe be compleatly full: "Next, 
cloſe the ſaid orifice with wet Paper, atid the pulp of your 
finger, and opening the lower orifice, you ſhall ' find, 
(wh ich is very delightful to behold ) the Mercury ipring 
out, like unto a-ſmall ſilver thteed, and falling down'from 
the top N, ſhall reſtatR, themotion ceaſing at the'nar- 
- row orifice Q, This ſhews' evidently, that there 'is-n6t 
need alwayes of ſtagnant Mercury, tor trying the Torricel- 
lian Experiment, but: only when the-mouth of the Pip 
below-is wide': for being narrow, the-ſitver runs. ft51 
out, and conſequent] ſebfidesflowly'a ove, -and coming 
down ſlowly to R, there reſts, But when the mouth is 
wide below, the ſfihver.falls eawn fo quickly, that it goes 
beyond R, before it can recover it ſelf , which tecovery 
would never be, unlef8: there were ſtagnant Mercury to 
runup again, _... IN is ww» 
From what is ſaid, we ſeefirſt , that when one 'patt of a 
ſurface of Water or Air, is more burthened thah ano- 
ther, the burthened part preſettly yeelds, till trbeno mote 
burthened than the'other, This is. clear from'che tallitig 
down of the Water from 'E to.G,' which cannot be fup- 
ported by the part T,' becanſe more burthened than” the 
reſt, We ſee ſecondly ; that the element of Air, reſts'up- 
on the ſurfaces of all bodies with a conſiderable weight; 
' otherwiſe ircould nor ſuſtain the 'Water', before. jt fall 
down from E to G': for ifit did not reff' upon the _— 
T2 * ML 
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M H;: with weight;:the Water could never be (uſpended; 
ſeing-the application of the finger: to- the orifice E, is 
only 'the accidental: cauſe of this ſuſtentation, We ſee 
thirdly, that according to. the difference'of natural weight, 
between two Fluids; (o is the proportion of altitudes -be- 
tween two of their Cylinders;theretoreAir being reckoned 
14000 times lighter.then Mercury, it followes that the 
Cylinder of Mercaty ſuſtained by the Air,muſt be 14000 
- times lower and ſhorter , than the Cylinder of Air that 
ſuſtaines it;which'appears from this experiment to be true, 
ſeeing by the Preſſure of the Air';; which-is. thonghe to be 
"ut ;7000 farhom;high,29 inches of Mercury is ſupport- 
.ed between R 'and X, ' Ina. wotd, it Airbe nacurally 
11.4000- times-lighter than Mercury, which is very pro- 
.bablezthen muſt che alticude of it ,. commonly called the 
Armaſphere ,. be fourgeen-thouſand times, .nine and ewen> 
| es,- that. is: 406000, of of feet, 33833. 
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"EXPERIMENT IIF 
Ld 20s "Figure 6; alt any Wo 


'THile the outward ,-and inward Water are of the- 
| fame altitude, withdeaw the inward Air E G by 
ſuRion, or by any other deyice you think fir, and you. will 

find the Water riſe as: high-as E , which ILſuppoſe to be 

34 footaboye M G H,, The ſame Phenomenon happens, 

in taking the Air our of the narrow Pipe FK, Therea- 

ſon is ſtill. unequal Preſſure ;. for in removing the Air, 
that's within the Pipe, the part of the ſurfgce M, and the 
part H, remaines .burthened., while the paze G is freed 
ef its burden; theretore this part of the ſurface, being Ibe- 
] F | rated. 
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rated of its burden, that came down through the Pipe, in- 
ſtantly riſes, and climbs op. as far, as the outward Air reſt- 
ing upon 'M and H, car raiſe it, which:isto E 34-foot- 
for the Preſſare of the Air npon the ſurfaces of all Waters, 
according to the 25 Theorem, being equivalent to the 
weightof 34 foot of Water, muſt raiſe the faid Water in 
the Pipe 34 foot, You do not wonder, why it riſes from I to- 
G, as in the firſt experiment; no more oughe you to won- 
der, why it riſes from G to E, ſeing the weight ofthe 
Air, doth the ſame thing , that 34 foot of Water reſting 
upon the ſurface M H, would do; _ | 
From this experiment we ſee firſt; that the Preſſure of the 
Air, is the pug cauſe of the motion of Water , up tho- 
row Pumps and Siphons , or any other inſtrument , that's 


uſed in Water-works of that kind, for if the weight of the 
Air, reſting upon the ſurface'M FM be the cauſe; why 


the Water climbs np from: G «to -E, -the ſame- muſt be 
the cauſe , why the ſtagnant Water followes the Sucker of 
the Pump, while it's pulled up, Andthe fame is the cauſe; 
why Water aſcends the Leg of a $:phoy , and is the cauſe, 
why motion continues after ſn&ion is ended. We ſee ſe- 
condly, that every Prefling Fluid hath a Sphere of adivity, 
to which it is able 20 raiſe the Fluid, that is- preſſed, ' This 
is evident in this experiment , becauſe the Preſſure of the 
Airreſting upon M H, isable to raiſe the Water, the 
highr of E in the wide Pipe, and the hight'of 'F in the 
marrow, and no-turther , even though the aid Pipes were 
far longer: and this altitude and higheſt point is preciſely 
34 tootbetween Air and Water; -We fee thirdly, thar 
tis all one matter, whether Pumps and Siphons be wider or 

narrower, whether the tub of the 84roſcope be, whereinithe 

"Mercury is ſuſÞended ,, ofa 1arge Diameter. or of aleſſer- 
| X- Diameter,. 
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a Ee 


Diameter, This is alſo evident from the ſame experiment, 
ſeing there is no more difficulty in cauſing the. Water aſ- 
cend the wide Pipe, than in cauſing it aſcend the narrow 
one, And thereaſon is, becauſe the. preſſing 'Fluid re- 
pets not the preſſed Fluid, according to its thickneſs and 
breadth ,, hut only according toits altitudes T herefore'its 
as caſte for the Air,to preſs up Water through a Pump four 
foot.in Diameter, as to preſs itup through a Pump,: but 
one foot in Diameter, | | 


| ; Figure 7, "44; 


TFT HisSchematiſm repreſents a large Veſlel full of Wa- 
Þ& ter, whoſe firſt and viſible ſurfaceis DE HK, The 
ſecond, that's imaginary is, , L I, ſix foot below it, -The 
third of the ſame kind , is MG, fix foot lower, The 
fourth, is NFO, fix toor yet lower, Thelaſt, and 
loweſt,is ABC, There are herealfo four Tabs, or rather 
.one Tubunder four divers poſitions, with both ends open. 
After this Tub D A is thruſt below the Water, cill it aſ- 
cend , as highas D in it, lift it up between your fingers, 
£ill it have the poſition of the ſecond Pipe EF, and then 
you ſhall ſee, as the orifice of the Pipe afcends, the Cylin- 
der of Water fall out,by little and litcle,until.it be no long- 
erthan, EF, | Again, liſtit further up, till it haye the pa- 
dition, of the Pipe H G, then {ball you find the Cylinder 
of Waterbecome yet ſhorter, , Laſtly, if it be, ſcituated, 
as the Pipe K I,the internal Water becomes,no.longer than 
K 1, Thexeaſons of theſe Phenomena are the ſame; name- 
1y unequal Preſſures for the Orifice' A! being: lifted «Ar 
1299; | is 
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high as F, it comes to the imaginary ſurface N O, which 
is not under -ſ6-much Preſſure, as the' other is; therefore 
one part of irbeing more burdened, than another, namely 
the part upon which the Cylinder of Water reſts, it pre- 
ſently-yeelds, and ſuffers the Cylinder to-become ſhorter, 
and lighter, till it become no heavier, then'is- proportio- 
nable to its own ſtrength, Tod make this reaſon moreevi- 
dent, itisto benoted, that no ſurface of Water is able to 

ſupport a Cylinder higher then its own deepneſs, that is to 
ſay, if a ſurtace be 40 foot deep, it is able to ſuſtain a Cy- 
linder 40 foot high, and no more - therefore the ſurface 
N O, being but 18 foot deep, it cagnot ſuſtain a Cylin- 
der 24 foot long - for it that were, then the Potentia, 
ſhould be inferiour to the Poxdys, which is impoſſible in 
the Hydro#aticks, In effec, it were no leſs abſurdity, 


— —_— 


then to ſay, 1 $ ounces are able to counterballance 24, For: 

a ſecond trial, lift up the ſame Pipe higher, till ir acquire - 
the poſition of the Tub GH, in this caſe, the Cylinder 
of Water within it, becomes yet ſhorter, - even no longer, . 


than G H. The reaſon isthe ſame; namely unequal Preſ- 


ſure; forwhena Cylinder of Water 1 $ foot high, comes + 
to reſt upon this ſurface, that is but-12 foot.deep,'it makes - 


one part of it more burdened then another; therefore the 


art that is more preſt, preſently yeelds, and ſuffers the 
Sylinderto tall down, till the Ponaw ot it, become equal 
ro its own Potentia, . For the laſt trial, lite up-the Tub. - 


' till-it acquire the poſition of the Pipe' K I : in this caſe, the 


Water within ic becomes no longer then K I, the ſurface .: 
L1, that is but fix foot deep: ; not beingable to ſuſtain a * 


Cylinder 1 2 foot high,” ; | : 
From this Experiment we ſee firft,that in all Fluid Bos 


the 


dies there is a Preflure, which is more or-leſs, according to * 


& 
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the deepnadls of that Fluid; this is-evideat from:the four 
ſeveral ſurfaces z there being more Preſſure and force in the 
loweſt -A BC, then in thenext NO and more.in this, 
then in the ſurface MG; and more in this, then-in LI, 
We ſee ſecondly, that ittall Fluids, there is a Pondws and 
a Potentia ;; Which two are alwayes of equal force, and 
ſtrengths the Potentia is clear and evident in the ſurface, 
by ſupporting the Pillar, which Pillar is nothing elſe, bur 
the Ponds ſupported, And that they are alwayes of equal 
ſtrengeh, is moſt evident alſo; for when you endeavour 
to make the Poxdus unequal to the Potentia, in making a 
ſurface 18 foot deep, to ſupport a Pillar 24 toot high,they 
of their own accord become equal, the Pillar-becoming 
ſhorter, ' and ſuitable to the ſtrength of the ſurface thac 
ſuſtains.ir,, We ſee thirdly, that ris impoſſible for one 
part of the ſame Hor;zontal ſurface, to be more burdened 
then another : for when-you endeayour to do it,by ſetting 
a longer Pillar upon it, the part burdened inſtantly yeelds, 
till it be no more preſt, then the next part to it, We ſee 
fourthly, that the inequality, that is between the Pondus 
and the Potentia in Fluids:, is the. proper cauſe of the mo+ 
tion of Fluids, For when you endeavour to make a ſur- 
face 30 foot deep, ſuſtain a Pillar 40 foot high, this inequa- 
lity is the true cauſe, why the Pillar ſubſides , and talls 
down, and why the ſurface yeelds, and gives way to it, 
And this inequality is-the true cauſe, why the motion of 
Water thorow $7phoxs continues, For underſtanding this, 
. - you muſt conceive a S;phon,to be.nothing elſe, but a crook- 
ed Pipe with two legs, the one drowned among Water, 
the other hanging in the open Air, Theuſe of it. is,: for 
conveying Wine or Water from one Veſlel to another, 
which is eaſily done by ſuRtion, Now after ſuction is end. 
ed, 
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ed, the motion 'of the Water continues, till-the ſurface 
become lower, then the orifice outof which it runs, 'The 
true reaſon then, why the Water flows out, is the inequa=- 
liry between the Poreytia of the Air, and the Popdws of the 
VVaterz the Pondus being ſtronger then the Porentia. 
For in Air as in V Vater ,. we muſt conceive Horizontal 
ſurfaces ; and theſe ſurtaces. to be endowed. with Preſſure 
and torce, as are the ſurfaces of VVater, Now when the 
leg of a Siphon is hanging in the Air, it muſt reſt upon one 
ſurtzce or another, and conſequegtly the VVarer in it, 
muſt reſt gpon the ſame ſurface, © It the Porentia of the 
ſurface be ſtronger, then-the Pondrs of the V Vater; the 
V Vater is driven backward, which alwayes comes to pals, 
when the orifice is higher, then the ſurface of the V Vater 
of the Veſſel, among which the other leg is drowned, Tf 
the Porentiz of the ſurface of that Air, be of equal power 
and ſtrength, with the Pondus of the V Vater, the V Vater 
goeth neither backward, nor forward, but ſtands in equi- 
[ibris: this happens, when the orifice is neither higher, nor 
lower, than the ſurface of the VVater in the Veſſel, Buc 
if the Potentia of the ſurface of the Air be weaker, than the 
Pondys of the VVatery in this caſe, the Air yeelds, and 
ſuffers the V Vater to run out, even as a ſurface zo foot 
deep, yeelds to.a Pillar of V Vater 40 foot high, The ſame 
inequality is the reaſon, why V Vater climbs up the Pamp; 
why VVater climbs upa Pipe, when a man ſucks with his 
mouth, Before ſucion, the Porentia that's in the ſurface 
of V Vater, among which the end of the Pipe is drowned, 
isof equal torce with the Pondzs of the Pillar of Air, that 
comes down thorow the Pipe,, or./Pump ; but afſoon as a 
man begins to ſuck, the ſaid Pillar of Air becomes lighter 
and the V Vater finding this, a. aſcends, - The ſame 
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is the reafon,, wh 
the Baroſcope, ns | 
She Pilar of Mercury; exceeds the Porentas of the ſurface of 
Air, ſo loag doth the motion continue ; and when both 
are become equal in force, the motion ceaſeth, . V Vhen the 
Glais-tub is 40. inches long, and filled with Mercury, and 
inverted after the common manner, you are endeayouri 

25 it were, to.cauſe a ſurface 29 inchesdeep; ſuſtain a Pil- 
tar 40 inches. high, which is ueterly-impoſkble in Fluids, 
It is judged by many a to ſce-the deflux of the Mer- 
cury in the Barofoope ; Putin effec; there's no more cauſe 
of admivation in /1t;> than to: ſee the Cylinder of Water 


the Mercury falls down to 29 inches in 


grow ſhorter, by lifting the Pipe up from one ſurface to - 


another, . - | 
From this: Expeviment,: we fee the truereaſon, why the 
Mercyriab Cylinder of the 3aroſcope becomes ſhorter and 


ſhorter, according as a manclimbs.up a mounnain:with-ic, 


For ad the root ofthe hill, che furface of Air, char fuſdzing 
the Pillar of Mercury. .is of greater force,. than the farface 
at the middle part : and vhis isftronger thawany ſurface ar 
the top, - The Pipe therefore being carried up: tron: one 
furtace' to- another, the Mercury-in it; muſt- ſubſide, and 


fall down, even as the Warer. falls down, and becomes 


ſhorter, by lifting. the Pipefrom the ſurface A BC D' to 
the ſurface NO, And as the whole V Yater would fall 
down,ifthe orifice T,were hfted abovethefurface D'E'H K, 
fo-it the- Baroſrope: could be carried ſo: high ,. ul! ircame 
above the top.of the Air, the whole Mercurial Cylinder 
would ſurely tall down, - And: as by thruſting down the 
faid Pipe to the bottomiof the Veſſel again-, as:the Pi 

D:A,. the'V Vater aſcendsinit; fe by bringing'down't 

Baroſcops to. the earth again ,. the whole'z9/inches-would 


h rife agaln, : E X Þ Ee 


na further: for as long a5 the Powder of 
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EXPERIMENT V 
FE Fiptite 8, - 


Il the Veſſel A D G H with VVater to the brim 

Next, thruſt down the open orifice of the Tub D A, 
ro the bottom , and you ſhall ſee the VVater aſcend it 
it, as high as D, according to the firſt experiment, When 
this is done, recline the aid Pipe, till irlyas B E, and you 
ſhall find the Pipe, compleatly full of V Yarer, Next,ere& 
the ſame Tub again as D A, and you ſhall ſee the Cy- 
linder of V Vater fall down, and become ſhorter, as at firft, 
For ſalving this Phenomenop, and fuch like, T muſt ſuppoſe 
thisV Vater to be 50 inches deep,and theTub I A,and BE 
90 inches long : and the faid Tub in reclining ®ro deſctibe 
the quadrant of a Circle FE'G, Now the queſtion is,vhy 


| there being but 50 inches of Water in theTub,while ereQ- 


ed, there ſhould be 60 in it, when it is reclined £ Second- 
ly.why there ſhould be go inches of Warer in theTubB E, 
and but 50 init, when it ſtands Perpendicular, as DA# 
If you reply, becauſe there afe 90 inches i» rea linea be- 
tween the point B, and thepoine E, and bnt 50 berween 
A atd D, But this will not anſwer the caſe, becauſe, 
if. you ſtop che orifice E, with the pulp of your Finger, 
before it be ere&ted , you will find the Tub remain full of 
VVater, even white it ſtands Perpendicblat ; arid fall down, 
when the orifice is opened, Or , while the Tub ſtands 
Perpendicular , ſtop the orifice I, and recline itas BE: 
yet no more Water wil! befound ih it,thati 50 inches : box 


T7 
by unſtopping.the (aid ns, the V Vater climbs up'from 


R to E,atid becomes 90 inches, Now, what's the _ 
IF "” 4 5s ' . . "x AL xy W 
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why it runs'up from R to E, and why it falls down from- 
I co D? ITanſwer then, the V Vater muſt run.up from R 
to E, becauſe of the inequality, that's between the Pordwe 
of the Cylinder BR, and the Potentia of the ſurface of 
VVater ABC, that ſupports the ſaid Cylinder, - For 
underſtanding this, know, while the Tub is ere&ed ,, there 
is a pertet equality , between the weight of the Pillar A 
D, and the force or Power of the ſurface thar ſuſtains it, ſe= 
ing a ſurface 50 inches deep, ſupports a Pillar 5o inches 
high. Bur afſoon as the Tub is reclined,. there ariſes ane 
inequality between the aids two parties , the Poxdus of 
the Cylinder becoming now.leſs than. before, If you lay 
the quantity of the V. Vater is the ſame, namely 50 inches, 
Jia the reclined. Tub , as well as in the Perpendicular, I 
rant the quantity is the ſame , bur the weight is become 
eſs, Now-the reaſon, why the ſame individual Y Vater, is 
not ſo heavy as before, is _this.z there are 40 ounces of 
it, ſupported by the fides of the Tub within ;_ which 
were not, while the Tub was erected: for in this poſiti- 
on, the whole weight of the Cylinder reſts upon the ſurface: 
but while the Tub is reclined, the ſaid ſurface is eaſed , and 
fteed of 40 ounces of it; this 40, reſting and leaning upon 
the ſides of the Pipe within, The ſurface then , finding 
the ſaid Cylinder lighter now than before, inſtantly drives 
itup from R to-E, 40 inches, . And likewiſe, when the. 
reclined Pipe is made Perpendicular, the Water falls down 
from I to D, becauſe of the inequality, that's between 
the Ponds of the Pillar, and the Potentia of the ſurtace s 
this ſurface 50 inches deep, not being able ro ſupport a Pil- 
lar go inches high, for if this were, then one part , . ſhould 
be more burthened than another, which is impoſſible, 
It is to be obſerved, that by how much the more, the 
: 7 | Tub 
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Fub is reclined from'a Perpendicular, towards the hotizon= 
tal ſurface ABC, by ſo much the more growes the in- 
equality, between the Pondus and the Potentia,and that ac- 
cording to'a certaine proportion ' -Henee is it, that the 
Tub being reclined from 60 degrees to /50., there ariſes a 
greater inequality between the Poxdus of the Cylinder, and 
the Potentia of the ſurface, than while it is reclined from 70 
to 60-: and more yet in moving from 50 to 4O , than in 
moving from 60 to 50,and fodownward, till it be horizon- 
tal, in which poſition, the whole Poxdss is loſt.” And con- 
trariwiſe, while the Pipe is elevated, the Poxdus begins to' 
grow ; and growes more, being littedup from ro'to 20, 
than from 1 to To- and yet more un travelling from 20 to 
30, than from 10-to-20, and ſo upwards, till it be Perpen- 
dicular, in which poſition, the Cylinder regainesthie whole 
Pondus and weight , it had, This proportion is eaſfly 
known , for its nothing elſe.,-but the proportion of Yerſed 
Sines upon the line F By; tor according to what meaſure, 
. theſe unequal diviſions become wider , . and wider from-90 
to I ,. according to the ſame proportion does the Ponds of 
the. Cylinder become leſs and leſs: and contratiwiſe,accord-- 
ing-to what proportion the ſaid diviſions become mote and 
more narrow from 1-togO, according to the ſame meaſure 
and rate , does the Poxdus of-the Cylinder become greater 
and vreater, . ; | 
From this-experiment we ſee firſt, that two Cylinders: 
of Fluid bodies; differing much'in quantity , may be of the' 
ſame weight: becauſe though the Cylinder BE 90'inches 
long, be far more in quantity, than the Cylinder D A; 
that's but 50, yer both of them-are of the ſame weight, in 
reſpedt of the ſurface that ſuſtaines them, : If it be ſaid, the 
oae is really. heavier, .than che other , notwithſtanding = 
all: 
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all chis, T anſwer, ic is ſo indeed, in reſpet of the Zibre, or 
- Artificial Ballance , that we commonly uſe in' weighing of 
things: but it is nat fo in'reſpe@ of this Natwral Ballenie, if 
I may ſa ſpeak, wherein Elyid: bodies ate onely weighed af- 
ter his manner, -- We {ce fecondly a clear ground for ſer- 
ting down theninth Theorem. namely , that in all Fluid 

iesa twafold weight may be diſtinguiſhed, one Senfilfe, 
another Inſexfible : becauſe the _ weight of the Cy- 
linder of Water B E;, remaines tilt the (ame, even thongh 
it ſhould be -reclined to G; for take-it our, and weig it 
ina-Ballance , ig will be as hwy the one way as the other; 
But it is not {0 with the 7»ſexfoble weight z, ſeeing the Tub 
ins no ſooner to recline, but aſſoon ic begins to dimi- 
nick, and grows. 1c... . This. Inſenfible weight is nothing 
elle,but the ſenfphie weight coakidered alter another manner. 
For look upon the weight of the Pillar of Water BE , as 
it weighs in a pair ofScalesit is then Sexſible, and weighs fo 
magy ounces, and cacnot be more or lets : bur look upon. © 
it in;referegce-r0 the Potent? s of the furface, thar fuſtains ie, 
it is then 7»/enfible asto-us © tor though a man ſhould pur 
his hand; below the Water, and 'ehideavour to find che 
weight of the faid Pillar, yet he ſhall not findic , though ' 
that part of the' ſurface npon which ir reſts, doth really 
(if I may fo ſpeak): find theweight of it, Aad. as it is- 
Tnſenſible, ſo is it ſometimes more, and ſometimes Yeſs, 
according as the Tub. is devaced, or reclined : now theſe 


two being put _——_ gives a very probable ground for 
this difingtion, eſe thirdly, tharehe Panderar weight 
of Fluids, doth noc'only;prefs according ro Perpendicular 
lines; but according- to lines fallingobliquely upon the 
igzginary furtate ; ſo doth the weighc of the Pillar of Wa- 
rec BE, pres. che furtace ABC, We ſee fourrh! oh = 
ui 


_ the Pondus of the Metcury' begitts to grow, and fo over, . 


--- 
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Plaid Bodies, do courif&)p9ife 66 —_—y + . accordin 
ro — for put thecaſe, the Pipe B ere tex | 
times wider then it is, yet Will che ſarface Teftain'the V4. 
ret in it; provided the Pipe keep ftill the (zoe poſition of 
Altitadr, namely 3 o degrees: the reaſon feems tb be this, | 
for it the Baſe of the Pillar become'mor@ in"Diatnerer; it | 
neceffarily requires « bger part of the firface 1629 apo ; 
which larger part is really ftronger thi the ' Patt, 4s 
will be ſhewed afterwards, From this Pxpetiment we (ce 
laſtly,” an evident reafon, why the Mercutial Cylinder in - 
the Faroſcope runs up, and fills the empty fpace, when the' 
Pipe is reclined, and why it runs down; when the Tub is 
erected again, Ineffet, the reafon is the ſatne;namely, an 
inequality between the Pondvus of the Quick-filyer, and the 
Potentia of ——_— - _ = :: fot — fs be- 
ins torecline,' the Ponds begins to teſt upotithe ſide of | 
Ts Tub wich « By which means the'r Sv the ſits 
face finding the burden leſs, inffancly thruſts ap che ſtav- _ 
nant Metcury to ſupply that loſs, ſeing two Fluids cannor 
counterpoiſe one another, unleſs they be in 2quilibrio, 
Andconttariwife, afſoonas the'Tub begins 'ro be ereftey; 


comes the Potentia of the ſurface, - till by falting down ic ©- 
can do no more, | 
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EXPERIMENT VE. 
Figure 9, - - | 

4 $ nometno—g a Veſſel fall” of: Water, - 
whoſe firſt and viſible furfate: 8 H 1K, the ſe 4 

cond, whiclt isimaginary, is-E F ME uk - D. 'þ 
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the whole weight of the  A:moſphere upon the ſaid top - 
is reſting, which is equivalent tothe. burden of .34 foot of 
VVarter, +1 anſwer, there's -more to be conſidered, than 
that four foot of V Vater , which in it ſelf is but of ſmall 
borden, therefore to this we muſt. add the weight of the 
Air between O and S, within the Pipe (remember that 
the orifice S is.ſtopped with the pulp of the Finger) which , 
in effect will be as ey as 31 foot of VVater, Put the 
caſe then, F, to be one foot below the firſt ſurface-H I K, 
and the VVater OI to be three toot , then ought the 
Air'OS, to have the weight of 3x foot, -becauſe the ſur- 
tace EF G isable to ſupport a Pillar of 35; foot, . This- 
I prove, becauſe the part E, de, fado, ſuſtains 35 toot, be- 
cauſe.the Air above is equivalent to :34 foot of it, and 
there isa foot of V VYater.between it and.the trop, namely 
between-E and H, . The thicd-queſtion is; how. it comes 
ro paſs, that the Water ſtill remains in-the Pipe, after-the 
orifice-M is brought above the.ſurface of the Warer ;- for 
there.is here no ſtagnant Water guarding it, as guards the 
orifice F, I anſwer , that the baſe .M, of this. Pillar of - 
Water Þ M, as really reſts.upon:the horizontal ſurface of 
this Air LMN. as a Cylinder of Braſs or Timber reſts 
upon a.plain. Marble Table, and after the ſame manner, 
Remember that theorifice Tis topped all this time, with 
thepulp-of the Finger, It it be ſaid, that the part M, is 
wore burdened then the part N, ſeing it ſuſtains four foot 
of, Water , which the part N ſupports. not,' and the Air 
P T within the Pipe alſo, which is of as much Benſi/ and 
Preſſure, as the Air NY is of, For clearinf of this dif- 
ficulty, conſider, that the Pillar P.M is ſhorter now-than 
befo:e;z forthe orifice M coming up from D, ſome inches 
of Waterfalls out ,:as will be found by experience, Sup- 
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6fe then , chat of for ſoot , - ſix inches fall onr « if this 
be, then the incloſed Air berween Þ and FT, muſt be fix 
inches longer, if this be, then of neceffity che Benfil of ic 
naft be proportionably remitted and flickened : whence 
follows by Metaphyſical neceſſity, that it cannot burden rhe 
Water P M, with as mach weight as it had , and conſe- 
tly the ſifface of Air canor be ſo much burdened, 

t muſt then be no more bn-dened with them both toge- 
ther,thanit is with the fingle Pillar of Air YN, If then 
the Water Þ M, be three foot and an half, the weighc 
of the encloſed Air T P:, . muſt be exactly the weight of 
thirty foot of Waret and an half, | 14: 16s 
- Eroini this experitnent , we ſee firſt the Preflure of the 
Air , for by it the Water OI is. ſaſpended , and by che 
ſame preſſute is the Water Þ M ſuſpended. We ſee ſe- 
condly; that in Air, there is a power of dilating ic ſelf, and 
tharthis dilathtion never happens, withour x telaxicion'of 
che Benfil.. - We ſee thirdly, that one Fluid catinot ſuſtain 
ahother, unleſs the Pvtentia of the one, be equal to che 
Popdur of the other, as is cleat from the Aerial ſarface, thar 
cannot ſuſtain the whole tour foot of Water; buc fuffets 
fix inches of it to fall out, thatthe Pondpr of therefk, and 
the Air above it , may become equal to its own Porenria,. 
We ſee fourthly, that Fluid Bodies have not only a power 
of prefling downward, but of preſſing u ward ikewife . 
28 is clear from: the Water O-I, that's ſuſpended by the 
Air preffiag down-the ſurface of Water HIK. It pteſ- 
ſeth npward alſo, while hp Water PM, This 
=  m——_s a a caſe; namely, whether ornoc, ie 
is alwayes needtal to guard the orifice of the 'Tnb of che 
Baroſcope with Ragnant Quick-filver ? I'fay then,itis nor 
alwayecs. 'needful, provided the orifice be of a narrow 
"I" diameter g 
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diameter ; for experience tells , that while ic is ſuch , the 
Mercury will ſublide, and halt at 29 inches above the ori- 
fice, though no I Mercury þe to guard. In making 
this trial, the orifice muſt be no wider, than may aduvc 
the point of a needle, Or ſyppolſe it co. have the wideneſs 


. of a Tobacco-pipe , yet will the Mercury be ſuſpended, 
_ though che end be nor drowned among ſtagnant 2eick- 


ſilver, even as the Water PM, is kept up without ſt 


, 3g- 
nant Water about ir, For trial of this, you muſt 61 let 


the end of the Pipe,be put down among Ragnant Mercury, 
and after the Cylinder 1s fallen down to its ownproper alci- 
cude, life up the Pipe ſlowly, till the orifice come above 
the {wiface, and you will find, provided you do not &ake 
the Pipe, the Cyliader to be ſuſpended after the ſame man- 


ner, immediatly by the Air, as the Water P Ms, 


EXPERIMENT. VII 
Figure 10, II, 
"Akea Veſlel of avy quantity, ſuch as ABCD E, 


and fill it with V Vater, Anda GlaG-pipe, ſuch as 
GFD, of 15 or 20 inches long, of any widenefs, cloſs 


above, and open below, Before you drown tbe open end 


among the V Yater, hold the Glaſs before the fite, till ir 
be pretty hor, and haviag pt it down, you will ſee the 
V Vater begin to creep uptill itcome to F, whete it halts, 
The queſtion now is , what's the reaſon, why the Y Va- 
ter creeps up aiter this manner, 10 or 12 inches above the 
lurface AB? I avſwer,- the heat beying antes the Air 
within,*and by this mear, having expelled much of it, 


aad the Air now contracting it felf again, with. cold, the 
| H 2 


water 


60 Hpdzoſtatical Experiments.. 
VYVareraſtends, being preſt up with the weight of the in- 
cumbing Air , reſting upon the' ſurface of Water AB. 
There is here ſarely an inequality.-between a Pondus and a 
-Potentia,that muſt be the cauſe of this motion. T judge then 
the inequality to conſiſt 'berween the weight- of the Air 
within the Pipe,and the ſurface of Water CDE, To expli- 
cate this; I'muſt ſuppoſe the Pipe to be-thruſt down cold , 
ig this caſe, little or no Water can enter the orifice D. Artd 
the reaſon-is, becauſe the Poydss of the Air within the 
Glaſs, is equal to the-Potentia of-the ſurtace C D E, But 
when: the Pipe is thraſt down hot; much of the Atr having 
been expelled by the heat, and now beginning: to be con- 
tracted by cold, the Poandys of the Air becomes unequal to - 
the Potentia of the turface, and therefore this, being the 
ſtronger party, drives upithe Air within the Glaſs, till by 
this aſcent, the Pondus of the Air GF, and the Ponds - 
--of the Water F D together, become equal ta the Potentiz 
of the ſurface C DE, that (uſtains them, For-a ſecond 
trial; bring a hot coal neat. to the.fide of the Glaſs, be-- 
tween Gand F, and you will find the Water to creep down - 
from F 'toward the ſurface A'B; and if it continue any - 
ſpace, it will drive down the whole Witer, and thruſt ic 
ontat D+ To explicace this, I muſt* ſuppoſe that-hear, 


by raritying the Air within the Glaſs, intends and increaſ- .. - 


eth the Beyſil of it, and the Benſi/ being now made ſtrong- 
er; there muſt ariſe an inequality between- the Podus of 
the ſaid Air, and the Potentia of the ſurface CDE, the 
Air "5 being the ſtronger party,.. caufeth the ſurface to 
vet) | : 

77 By comparing this Experiment with the former, we ſee 
agreat difference between the dilatation-of Air, of its'own 
accatd, and by conſtraint, For while it is willingly ex- 

| panded, 
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anded, the Benſil begins to grow flack, arid remiſs, and 
foferh by degrees of its ſtrength; even as the Spring of a - 
Watch by the motion of the W heels, becomes remiſs, But 
when the dilatation is madeby heat,and che Aircompelled 
ro expand and open itſelf, the Benſ// becomes the ſtronger, 
and the Preſſure the greater, Notwithſtanding, thoug 
the Benſil of this incloſed Air G F, may be made. ſtronger 
by heat, to the expulſion of the Water, F D, yet if this : 
rarefa&:on continue any time, the Bexfl becomes dull and 
flack, And the reaſon is, becauſe Air cannot be expan- 
ded and opened to any quantity z an inchcannotbe dilated 
and opened to an hundred, or to a thuuſand': neither can * 
the Benſil of it be intended,and increaſe to'any degree, wag, - 
from-one to 20, 3o, or 100, And therefore, as the ex- 
panſion grows, the Bexſi{ muſt ac length ſlacken; Bur if 
ſo be the Air were incloſed, as in a bladder Knit about the 
neck with a ſtring, then the more heat; rhe more 8exþ!: 
for-in this caſe there isa growth of Preſſure, without dila- 
tation, And ſometimes che Benſil may be fo intended with 
the heat, that the ſides of the bladder will burſt aſunder,. 

From:this Experiment we ſee firſt a confirmation of the 
21 Theorem, namely; that there may be as much ZBex/il 
and Preſſure, in the ſmalleſt quantity of a Fluid, as in the 
oreateſt , as is clear from the Bexſil of the Air G F, which 
in effec counterpoiſeth the weight ot” the whole _{7mo- 
ſphere , reſting upon the furtace'of Water A B; 4 We ſee 
ſecondly, that when the pondws, and the porentia of two * 
Fluids, are in- equzl;brio; or of equal ſtrength, a bery {mall 


addition:to either of them, will caſt the ballance, * For if a 
man ſhould bur breath ſoftly upon the fide of the Glaſs be- 
tween G and F, or lay his warm hand to 1t, the ſaid Ait 
will preſently dilate it ſelf,-and by becoming thus frvager, | 
chruſe< 
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thruſt down the Water, and ſo overcome the potentia of 
the ſarface, We ſee thirdly a confirmation of the ſixth 
Theorem, namely, that the Preſſure of Fluids is on ey 
| fide; as is clear from the incloſed Air G F, that not only 
preficth down the Water F D, but with as great force 
preſſeth up the tap of the Glaſs within, - and prefleth upon 
all the ſides of it within, with the ſame force, This Ex- 
periment alſo, Jeads us to the knowledge of two things : 
Fi:{, of the reaſon, why with cold the Water aſcends in 
the comman FWeather-glaſſes 5; and why in+ hot weather 
the Water deſcends, Secondly, from this Experiment 
we may learn to know, when the Air is under a greater 
Preſſure, and when under a lefſer : becauſe when the Air 
becomes: heavier, as in fair weather , the Wager creeps 
up ig ſome mea{ure, .it may-be ewo or three inches; when 
there is no alteration as to heat and cold : and in foul wea- 
ther, orin great winds, when the Air is really lighter, the 
faid Water creeps down as much, Tf it be asked, how ſhall 
I know, whether it be the cold of the Air, or heavineſs 
of the Air, thatcauſeth the Water to aſcend ; and whe- 
ther it be the heat of the Air, or the ours of the Air, 
thar.cauſeth the Water to deſcend ? I have propoſed this 
queſtion of purpoſe, to let yon ſee a miſtake, Many be- 
lieve, that the aſcent and deſcent of Water in common 
Treather-glaſſes, is allanerly from the heat and coldne(s of 
the Air; aad therefore they conclude a cold jd to be,be- 
cauſe the Water is far up : whereas the Water hath aſcen- 
ded fince the laſt night, by reaſon of a greater weight in 
the Air, which alwayes is, when the weather is dry, and 
calm, though there hath been go alteration of heat toicold. 
Itit be asked, how come we tothe knowledge of this, thar 
the preſſure and weight of the Element of Air, is (me- 
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rimes leſs, . and ſometimes more ? I anſwer, this ſecret © 
'Natore, was neyer diſcovered, till the: invention of the 
TorriceHian Experiment, otherwiſe called the Baroſcope. 

For atter the falling down of the Quick-ſilver to 29 

inches ; if you ſuffer it ro-ſtand rhus.in your Parlour or 
Chamber, according as. the .Preſſace,. and weight of the 
Element of Air, becomes more. or leſs, ſo will the Alti- 
tude of the Mercuty become leſs or more, and vary ſame- 
times above 29 inches, and ſometimes, below, This alte- 
ration is very ſenſible, which is ſometimes the tenth part 
of an inch, ſometimes the fixth, and {ometimes the third, 

according as the weight of the Air-is Jefs or more,. From 

December to February , I found the alteration become 
leſs and more from 30 inches to 28, . which will be three 
fingers breadth, - The common Weether-glaſſes then are 
fallacious,and deceitful, anteſs they be ſo contrived, that 
the Preſſtre of the Air cannot affect them , which is eaſily 
done by ſealing them Hermetically, and in ſtead of common: 
Warter,toputin Tporiton Fini reEfeati{aiman,or the moſt 
excellent Spirit of Wine,and ſtrongeſt that can be made, 

| It may be here inquired, whether or nat, Mercury would 
aſcend in this Glaſs; as the Water does? Ianſwerit wouldy 
becauſe the aſcent depends only upon the Preſſure of the 
Air , incumbing upon the ſtagnant Liquor in the Veſſel, 
that's able to drime up Mercury as well as Water,. It may 
be inquired ſecondly ,. how-far Mercury, will aſcend ,, and 

how far Water will creep.up.* Ianſwer, Mercury canaſ- 

cend no higher ina Tub, than 29 inches; and Water no. 
higher, than 34 foot and this onely happens, when there 

1s no Air aboye the tops of the Cylinders to: hinder their - 
alcents, But whenthere is Air, as, GF' above theliquor,, 
t.can- g0 n0 higher ,. chan-the point co which the m_ 5 
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-able to contra the incloſed Air, which is ia-this Glaſs, the 
-point''F, Ic may be inquired thirdly , which is the great- 
er difficulty, whether or not Mercury, will riſe as eafily in 
a Tub as Water ; for ſeeing, its 14 times heavier, it ſeemes 
the Air ſhould have greater difficylty .to preſs it up, than 
topreſs pp Water? 'Tanſwer, *tis greater difficulty for the 
Air.to preſs tp. 20 inches of Mercuty”, than. to preſs up 20 
miches of Wirer z*yer its no greater difficulty , for the Air 
to preſs up 20 inches of Mercuty, than to preſs up 23 foar 
'of Water, becauſe the burden and weight is the ſame, _ Ic 
- may, be inquired fourthly, whether or not, it be as caſte for 
the Air , to preſs up a thick and groſs Cylinder of Water, 
as to preſs up a thinand (lender one'? For example, whe- 
ther is ic as eafie for the. Ait to preſsfÞp a Cylinder of Wa- 
ter rxo'inches in Diameter, and 10 foot high, as it is to preſs 
up,one, two inches in diameter ,and 10 foor high * I anſwer, 
thete is no.more difficulty in the one, than in the other: 
and the reaſon is ,. becauſe 'F:uid bodies do.not counter- 
poiſe one another according to their thickneſs, but only ac- 
cording to.their altitude, according to the fourth Theorem, 
Therefore ſeeing the flender Cylinder is as high as the 
oroffer, it maſt be no more difficult to:the Air, to preſs up 

ur memrome,” 7ST 
There is one difficulty- yet remaining, which is truely 
the' greateſt of all-; namely what's the reaſon, why its 
more difficult to the Air, to prefs up 2Mnches of Mercu- 
ry, than'to preſs wy inches of Water: :ormore difficult 
to the Air, ropreſs  iapohanicy) of Mercury , than to preſs 
up 10? 1lanſwer, this comes to pals , becauſe the Air is 
more burthened with 20 inches of Mercury,” than with 10, 
Now, if this be , then furely, it muſt be moxe hard to the 
Air, to do.the'ane, than to do the other: even as it pare 
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hard; fora man, to lift up from the ground; zo pound of 

iron, than to liftup 20 or 275, Thecaſe may bebetter il- 
Iuſtrated after this manner, Suppoſe a man ſtanding on the 
ground, with a rope in his hand , coming down from a Put- 

ley above , drawing up a weight to the top of the houſe: 

put the caſe likewiſe ,' the weight bea ſtoneof 20 pound 

and the weight of it, ro iacreaſe ſucceſhvely, as it is pulle 
up. Now its eafie for the man to pull up the ſtone the 
firft fathom, becauſe it is but 20 pound weight: but the 
ſtone becoming 40 pound in the ſecond fathom , and 60 
in the third, and 80 in the fourth and:ſo forth, untill ir be- 
come 1c00, he will find the greater difficalty,the longer 
he pulls, *Tis juſt ſo with Air, or Water, raiſiag Mercu- 
ry ina Tub; for as the Cylinder of the Mercury grows 
higher by rifing, fo it becomes heavier , and conſequently 
the imaginary ſurface, upon which the Baſe of the Pillar 
refts, is more and more burdened,and ſo becomes leſs and leſs 
able to preſs it up, This leads us to a clear diſcovery of the 
reaſon, why 'tis more difficult by ſuion, to pull up Mer- 
cury ina Pipe, than to pull up. Water z and more hard to 
ſuck up ten foot of Water, then to fuck up five; For trial 
of this, which is ſoon done, take a flender Glafs-pipe 30 
or 40 inches long, open at both ends, and drown the one 
end among 9nzick-ſilver,and put your mouth to the other, 
2nd having ſucked, you will find greater difhculty to pull 
up thorow the Pipe 15 inches of Mercury, than to pull up 
10, 0r $8, and far greater difficulty to ſuck up 20, / than to 

pullup15. Ir may be objected, that ita man had ſtrength 
ſufficient in his Lungs, to ſuck. out thewhole Air of the 
Pipe, thirty inches of Mercury would come as eafily tp, as 
three ; which ſeemnes to prove, that the difficulty of the 
Metcutie's up-coming, depends not upon mm pr 
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the Air,butupon the weakneſs of che' Lungs, and wane of 
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ſtrength to ſuck, ' I anſwer ,- though a man were able to 
fuck qut the whole Air of the Pipe, yet 39 inches, will ne. 
ver aſcend ſoeaſily.as ten,nor ten ſq eaſtly as threezand that 
for the reaſons already: given, But why is it then , ſay 

ow } that the ftronget the fuRion. be, the higher the 

Mexcury aſcends in the Pipes Tanſwer, the ſuction ferves 
for no uſe, but to remove the impediment, that hinders the 
Mercury from coming up , which is nothing elſe , but the 
Air within the Pipe, . Now , the more of this Air that's 
taken away by ſuction, ( the ſtronger the fuction is, the 
more Air 15 taken away the farder up comes the Mercury, 
But why ought there to be difficulty in the fukion of Mer« 
cury, ta thealtitude of 15 or 20 inches, more than in the 
ſaRion of Water to that alticude 2 I anſwer, when I ſack 
Water up thorow a Pipe., the ſudtionof the Airaboveir, 
iseafing becauſe theaſcending Watet helpes much to drive 
it'up to the mouth , the outward Air. driving up both, 
But the ſuction is dsflicult in Mercury , becauſe the aſcen- 
ding liquor , does not help ſo:much, to. drive up the Air to 
the mouth, asthe Waterdoes, | And:the reaſon is, be 
cauſe the Air, being more. burdened with 15 inches of Mer- 
cury, than with 15 inches of Water, cannot ſo eafily drive 
up the one as the other, and/ſo Mercury. cannot ſo.eafily 
drive up the Air of the Pipeito.the mouth, as Water does, 
Ina ward, according to the difference of ſpecifick weight, 
between Water and Mercury; ſo.is the difficulty of ſui+ 
on ; therefore, becauſe Mercury's 14 times heavier than 
Water,thereis 14 times more difficulty, to pull up the one, 


_ thanche other, _ Note:;, that ſaion is not taken here 


Ktic'y, as contradiſtinguiſhed-from pulſiopz 'but.in a large 
ſeuſe, 35 it may comprehend ir,: | 4 
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| To proceed a lietle farther , fer us ſuppoſe che Pillar of 
Merciry (ſeethe 11, Figure). GH , that's raiſed by the 
furface of Air F G, robe 29 inches, and every inch eo 
weigh one ounce, - Secondly , that che faid ſurfacehas 2g 
degrees of power or force in it': for in all counterpoiſes the 
Pondas and: the Potentia areequalz therefore, if the Mer- 
cury be 29 inches, the Pozentia of the ſurface muſt have 
29 degrees of ftrength or force in it , To couinterballance 
the Pondus, Theſe things being ſuppoſed; which are evi- 
dent, let us'1magine the ſurface of Air , to raiſe the Mer- 
cury one inch above F G, ' In this caſe, the ſurface is ' 
weaker than it was; which Tprovecevidently , . becauſe ic 
is now bur able to raiſe 28 of Mercury, Imagine next, 
the ſaid ſurface to have raiſed the Mercury two inches 
above F G, thenit follows', thatit muſt be yer weaker, 
becauſe it's now but able' to raiſe: 27 inches: tor by ſup- 
porting two ounce of the Pon#ws, it lofeth two degrees of 
it's own Potentia. In raiſing three inches of Mercury , -it 
is three degrees weaker; and in raiſing four., ' it is fout de- 
orees weaker, and ſo forth therefore, having raiſed 28 
inches, there is bttt one-degree of force remaining'in'the 
ſurface, And when it'hath raiſed the whole, . namely'29, 
it isno moreable, and can no morepreſs, For confirma- 
tion', put the caſe that the ſurface of Air F G, 'were as 
able, and had as'much Preſſure in ic, after it hath raiſed 29 
inches of Mercury. , -as it is after the raifing:of 10 ; ' then 
it follows of neceſſity, that after the'raiſing of 20, . it ſhall 
raiſe'1 9: moe, which is impoſſible', ſeing:the greateſt alri- 
tude is 29, It follows of .neteflity', '(I ſay): becauſe af- 
ter the raiſing.of 10, it is able'to raiſe 19'moe : therefore 
if it be as able after 20, asaftet 10, it muſt raiſe 19 aftet 
20; Yea; if it be as able after 20 as 10, it mp 
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able after 29 4$ 10, If this be,then itmay raife other 29, 
and a third 29, and ſo ix infinitum, Therefore, T con: 
clude, that when two- Fluid Bodies are in equilibrio one 
with another; or when the pondas is equal to the porey- 
15a,none of them doth actually preſs upon another, at leaſt 
the ſu:tace hath loſt all its Power and Preſſure , which is 
alſo-evident in the Pillar, For naderſtanding this , let us 
ſuppoſe A C B: (Figure 13.) to bea Pipe 58.-inches long; 
and fall of Mercuty , and every inch: of it to weigh one 
ounce; Now, when the orifice D is opened, there is here 
as great an inequality; between the pondwe and the potentia 
of the ſurfaceof Air EB, on which it reſts , as was be- 
tween the ſurface FG, and the pords of Mercury H G. 
For as FG had 29 degrees of power to raiſe G H, (o the 
Pillar A B has 29 ounce of welght, to overcome the ſur- 
face EB, Andas the ſurface F G, became onedegree 
weaker,by raiſing one inch of the Mercury H G, and two 
degrees weaker, by raiſing two inches, and ſo forward, till 
it loſt all its Preſſure; ſo the Pillar , by falling down one 
inch, loſeth one ounce of the weight z- by falling down 
two, it loſeth two-ounce;,. and ſoforward , till by falling 
down from A to C, it loſeth all its Weight and Preſſure, 
But here occutreth a difficulty ; tor it the ſurface F G, 
hath loſt all irs Preſſure, by-raiſing the Mercury trom G to 
H , and if the Pillar C Byhath loſt all its Preſlure, by fall. 
inz down from A to C ;/ it follows, that when a Pillar of 
a Fluid, and a furtace of a Fluid are in equal termes , or 
brought to an equipond:ium, there is no Preſſure in them at: 
all, Foraniwer, conſider firſt, that in all counterpoiſes, | 
there a:eneceſſarily two things, the movers and the mo- 
tum, the thing that moves, and the thing that iSmoved, 
Secondly, you muſt conſider the motum, to have a pordwe 
or 
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or weight in it,and the movers tolave a potentia,or powet, 
wherewith it moves that weight;- ' 'Fhirdly, rhar as the 
thing that moves, hath a power or force in it ſelf, whereby 
it moves, fo the thing that is moved hath a power or force 
ia it.ſe]t, whereby it retiſts the motion, Fourthly,that ſome- 
rimes the reſiſtance of the thing »oved ;..may exceed the 
power of the 2zovent, as when a: Quarrierwitha Leayer, 
endeayouts to prize up a ſtone too heavy for him : or the 
power of the movent , may exceed the reſiſtance of rhe 
weight, or both may be of equal power,, Conſider fifth- 
Iy, that as the poxdus of the thing moved, begins to grow 
more and more, ſo the power of the overt decreaſeth'pro- 
portionably ; not abſolutely , as heat is extinguiſhed in 
Water by the cold Air, whea it is removed from the Fire, 
but reſpectively, For example, wherra manholds'a bal- 
lance in his hand, with fix ponnd in the one ſcale, - and bur 
one pound in the other, it you add another pound, the 
weight grows more, and the power and force of the oppo=- 
fite ſcale grows lets: proportionably ; not abſolutely; tor it 
ſ1]l remains fix-pound, but reſpectzwely: that's to ſay , fix 
pound is leſs in reſpect of four, than inreſpect of five, or 
the reſiſtance of fix: pound is leſs, two counterpoiſing it,. 
than being counterpoiſed by one. Whena third is added, 
the weight grows yet more,and conſequently the refiſtance 
of the oppolite ſcale becomes yer leſs, till by adding the 
ſixth and laſt pound, you augmentand encreaſe the pondus 
to that ſame degree of ſtrength, that the reſiſtance ot the: 
oppoſite ſcale is of, From theſe: conſiderations, I ſay, 
the ſurfaceof. Air F G:, hath not loſt all its Preſſure ab- 
ſolutely , by raiſing the Mercury-from G to H , but only 
reſpedively , becauſe it: ſtill retains 29 degrees of torce in 
ic ſelf, I-ſay refpedtively , becauſe when the cy $ 
| railed-i 
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Failed:teninches; the power of she Air which is of 29 de- 
grees af farce, is leſsin reſpe&of: ten ounce, then in reſpe& 
of fixez or thepower of 2g:degrees of force is lefs, being 
counterpoded by ten ounce, than being counterpoiſed on- 
ly by five, Andwhen ic is raiſed 20, it is yet leſs in-this 
reſpedt,- than in 'refpeftof ten, And when it has raiſed 
the Mercuty tothe greateſt alcitude Hit may be ſaid ro 
haveloftall its Preſſure, ſeing it is notable , by vertue of 
2 counterpoiſe, ro:db anymore; Even as fix pound in this 
ſcale; may be aid rothayeloſtall its reſiſtance and weight, 
by putting in:the other ſcale , firſt one pound, next two 
pound;, 'and then three pound, till the laſt be purin,. at 
whioli:time it hath! no:more reſiſtance, Though this be, 
yet. ic ſtill remains'fix'pound, Even ſo, the Air F G till 
remains of the: ſame force and power , while it ſuſpends 
the Mercury G H, that it was of before, Likewiſe, the 
Pillar. A B, cannotbe faid co have loſt all-its preſſure {bſo- 
lately, by falling down from A.to C, but only reſþe#zvely, 
becauſe the: ſaid Pillar CB, is-ſtill 29 ounce weight, I 
. ay reppetFively, becauſe.in falling down ten inches, or in 
lofing ten ounce., - the-weight:that's now but 48, is leſs, in 
reſpeet of 29, than while itwas 58, Iris yet leſs, when it 
hath fallen down' other ten, . becauſe being now bur 38, it 
muſt be yerleſs in refpe&tof: 29, than 48; And when it 
hath fallen downto © 29, it may be ſaid to have loſt all its 
weight, becauſe it can. do.no more, having reſpedively loſt 
all its Preſſure; | . 

From what is: ſaid, we'ſeea clear ground to diſtinguiſh 
in- Fluids a pond anda potentia, Secondly., that the po- 
tentia may.ſometimes exceedrheipond w, and contratiwiſe 
— may exceed the-porentia;, Thirdly , that ine- 
quality of weighe,. between the poydwr andthe potentia, "_ 
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HT Ake the Veſſel A BCD, md fillic with Water, 
as high.as HI, Take next a Cylinder of foxe B G, 

and drowning the halt of it among che'Water, fuſpend it 
with a chard to.the beam NO, with a ring at E, - Now 
in this caſe,.:though the ftonig do-not touck' the bottom of 
the Veſſel, yer the Water becomes heavier, than before,” 
For difcovering the true reaſon of rhis, T ſuppoſe firſt, the ' 
weight of the Water, before the fone be drowned, to be 
49:pound, I ſfuppoſenexr,: that after. the ſtone is drown- 
ed, the ſaid Water to weigh 50 pound, And laſtly; the + 
ftone to weigh 60 pound,  Iſay then, the Water'muſt be 
10 pound heavier than betore,becaute it ſupports T6 pound 
of the ftoxe, *Tis certain the beam: is lets burdened by* 
1.0.pound than before, - {If this be, then ſurely the Water 
muſt ſyſtain it, Ic were-great' 'temerity and raſhneſs, to 
avetr that neither-the Beam: 'nor the wg” > 
which | 
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heavier, after the fone is drowned, becauſe ir poſſeſſerh 
the place of as much Wager, as would weigh 10 pound , 
not (as was ſaid) becauſe the V Vater ſupports ro pound 
of it,-\ Therefore it may be judged,. and choughr, that if 
the ſpace that the fone occupies, were filled with Air, or 
| ſome light Body, without ſenſtble weight, the V Vater 
would become (Beg than before, For:eximple, if in 
ſtead of the tone, there were placed a bladder full of wind, 
within, the V Vater, and tied to the bottom with a ſtring, 
that the ſurface might (well from HI ro AB, the YVa- 
ter of the Veſſel would become as much heavier than be- 
fore, as is the bulk of V Vater, equal-to thequantity of the 
bladder, Therefore, the, V Vater becomes heavier, nor 
becauſe it ſupports any part of the foxe, but becauſe the 
ftong occupies as much room and ſpace , as would contain 
19 pound of VVater: for by this means the drowned fone 
raiſeth the V Vater from H Ito AB ;.and ſo the Cylinders 
A C,: and: B D, being higher, -preſs'with greater weight 
upon: the botrom CD, even with as much mote” weight, 
| as 


—  Hydpoſtatical Experiments, 73 


2s if. the ſpace. that the. foxe . occupies.were (filled with 

VVarer, lp re dh fin I 4: G 00h LOR EAT Honnd rage v 
' For anſwer to this, we ſhall make this following Expe- 
riment, Take the Veflel MP V X, and fill itwith VVa- 
tertoQR, Next, takea large bladder /W.Y ful of wind, 
and tying the neck with-athreed, thruſt it below the Wa- 
ter, and faſten it ts the bottom; with aſtriag,:to the Ring 
Z. This done, the Water ſwells; and rites from -QR, 
toMP, Now, ific be true, -that the Water in the Veſ- 
ſel becomes heavier, -not becauſe it ſupports; 19: pound 
weight of the fone, but becauſe the ſfoxe;;occupies- the 
room of .10 pound of Water; then it onghe-to follow, 
that after the bladder. is tyed below the Water, the ſatd 
Water ſhould become heavier, than before, even by three 
pound; for I ſuppoſe a bulk of Water,equet to the-bulk of 
the bladder, to weighas much..: And the reaſon is; becanfe 
(as you ſay)the quantity of the 4/adderW Y,,makesthe-wa- 
ter {well from QR tg M P, by-which means the Pillars of 
Water M V,and Þ X becomes higher,and ſo preſſeth with 
oreaterweight upon the bottom V X,. 'For-clearinig/ this 
difhiculty, .I ſay, when a bladder is thus below the V Va« 
ter, .tyed to the bottom, the V Vater becomes not three 
pound heavier : for when you place the Veſlel with the 
VVaterand bladder, -in the Scale of a Ballance, the ſaid 
V Vater weighs no more, [than if it wanted the bladder: 
therefore the V Vater becomes not heavier, becauſe rhe 
fone poſſeſleth the room of 10 pound of Water, but becauſe 
the Water ſuſtains:10 pound of the fone, Now the teaſon, 
why the bladder makes not the water heavier, though is 
raiſe it from'QR to MP, jsthis; becauſe though verily! 
there be a greater Preſſure then before, even' upon che 
bottom of the Yellel, yet becauſe moe partsare not _ 
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the 1maturul OT Ia 6 » Which effentidl- 
ly depends upon the addition of theſe parts, If it bereptyed, 
che: enc ofthe Blutder ito —y , becttfe ic 
being knirtd the botcom, pulls npyhe Velle), with as great 
forces whe growth of oh Profiretbeas't down, and 
the blllderxannoe mule. the Warer heavier, _ Bur, it ib 
be, &werepoſſible; charthe Blader eonld remaine wichin 
themiddteofrhe Water , without'being knit roche bor- 
tom, and conſequently withott pling up-the Yeſfel, then 
_ Pitlaff'of W ater *M V, and'PX, beinghigher, 
d prefowreh greater weight upon the borrom , and fd 
the Veſtel; undhe Waiter weighmore-in the bal- 
laace;for *risrobe/ſhppofetd, char during all chis ritme, this 
Veffetwith/the Water, is'in one ftale , anda greft weight 
of toneorledd,, inthe-other, So would. the Water A 
BCD! beevme heavier likewiſe, provided the'tpace and 
room: whatithe None filkamongithe Water, remained in- 
tire, —_ tote yp ve dag ns and h 
| eremaininp, woutd Keep the: ftrtace , as hi 
AB, bywhich 4 the Pillars A'C and BD, " 
ing/higher, world preG'with greater weighe upon the bot- 
ror, und cauſe the Water weigh more in theballance, 
Fanſwer, though by ſomeextraortinary power, thie bladder 
could remain betow thewarer, of its owh accord ,as it were, 
and chonghicheſpace and room, by that fame power, which 
is teft'by the .foxe , were Keeped 'empty , ſhall they 
never beabletomake che Wter heavier, .. As to the rea- 
fon, that's brought., Tanſwer, therifing and'(ivelling of 
the Pillars , will make indeed a greater Preffure upon the 
boztom-of the Veſſel;burbecanſe this Preffure may be pro- 
duved:, andigenerated withont the addition of new parts, 
thereforo, it cannever make the Water heavier : for if this 
| were 


were txue ,, then.it. would, fol 
compreſt, it ſhould bg theheavier, w 

ſenſe, andexperience,, This Preſſure + like unto BenſY, 
that cannot weigh in a ballance , though the thing-bended 
da weigh ; asa Bow that weighs ſo, ang ponnds., burke 
Benſil of it weighs nothing? ; Next, will any. manchink, 
thac a Cub of Water fix foot high, and fix foot thick , will 
weigh more in a ballance, then it did, after it is turned,into 
a long ſquare Pillar 2,16 inches high 2 I grant,there 13 neac 
60 times agreater Preſſure , upon the bottom of the Vet; 
ſel,yet becauſe this Preſſure;is generared, without the 26d» 
tion of new. parts ,, it: cannot, make the Water. heavier, 
Moreover, it: is wechanically poſhble to. keep. the VYater 
STV X, under that Gme degree of Preſlyre. it hath, 
though the reſt above weretakenaway + if this be, then.ig 
ought to be as heavy, as. therwhole, ſeing it fill. Preſies.thg 
bottom , with that ſame degree of. Preſſure, it had fhorg 
the whole : but what is more abſurd, than taſay, one parc 
of V.Vater,isas heavy,as the whole? e, g, apins as heavy 
a5 gallon, Tf it be ſaid, the. Preſſure; and theweight;are 
but one thing, at leaſt, efeZively, which, islafficient.to.the 
purpoſe in hand , as.is clear from the.Theozem.. 23, Lan» 
{wer , they are but one thirig indeed, . in.oxder tothe pals 
linceof Natare,but they are neither formally,nor effetFively. 
| the ame thing in order tothe Libra on Artificial Ballancry 
whereof weare now treating, - I ſhallconcludg with this!s 
while.the Veffel with the V Vater, isthus, placed;'in the 
Scale of the BaHance, and.in cquilibxio, withthe-appolite 
Scale,, cut.the ſtring tha, tyes, the Wadagr taithe: bottom, 
and when, it;comesabove,,. youwill.find,the-V:Viatet;s juſb 
of the ſame weight it,rag0k: $03 thugh che-faufare de P3 
by raking. aus thekbadger, fertle'down to QR;, yer there's 
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no/alttrationinade in the'wweight,” "From, this I 'gather, 
thit if the Twelling of che V Vater ſhould make ir heavier, 
then the fabfiding and falling down-of ic., ought to make 


it lighcer, © Cn 
 Proma«theſe* Experiments we gather firſt, that in V Vater 
rheteis4 Preſſire, becatiſe. if ſultzins 10 pound of the fone 
FG: Secondly; thit whiteyer heavy: body is weighed 
in'Warer;. it toſeth juſt as much of its weight, as the bulk 
of:Water weighs; /it puts outof its-place; © This is evis - 
dent, -becaufe- the fone is: x pound lighter in V Vater, 
than in the Air; -becauſe the V Vater that would fill the 
room of the ftoze, is juſt of that weight, ©. V Ve ſee third- 
ly;- that the Preſſure of 'V Vater, and 'the' natyral weight 
of-it; aretwo things really diſtin ;: becauſe the- Preſſure 
mzy be au mented; 'without any increment of the natural 
weteht.- IV ſee foutthly,. that the Preſſure, or Beaſil of 
a Fluid; cannot affect the Scale of a Ballance, but only the 
natural weight! - VVe ſee fifthly,* that a body naturally | 
heavier than Water, weighs 'in Water, becauſe the fone 
F G.!' makes the Water abour it, 10 pound heavier, | If it 
be inquired, whether bodjes,; that are naturally lighter, will 
weieh in Water < Tanſwer,if they be of any ſenſible weight, 
-they weigh, as well as the other, For this cauſe, I excepc 
Ait; -For- though they were never-ſo light, in reſpe& of 
Water; yet if they have: any conſiderable gravity with 
them, they will make the Water heavier, they are among, 
Put +the caſe the Body were a Cube of Timber -of fix 
inches, weighing ſixteen ounces; and that a Cube of Water 
of that quantity, weighed 112 ounces, -Here's a'great ine- 
quality,between their nataral weights : yet if that piece of 
Timber, were made to exiſt in Hs middle of Water, as 
the Blader doth, it would: make it 16 ounces _— 
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The reaſon. is this; thele 16 ounces are either ſupported by2 x 
furface of Water,or they ſupport themſelves, This laſt is im- 
poilible, If the V Vater ſupport them,then muſt they make 
the ſaid V Vater 16 ounces heavier, - Note, that though 
a Body -naturally lighter then V Vater, as Cork, may be 
ſaid to weigh in Water, that's to ſay, to make it heavier, 
in. which ſenſe V Vater weighs in Water, becauſe if you 
add a pint-to'a gallon, it makes it heavier; yer if you take 
a piece of Cork, and knit it to'tlie Scale of a Ballance, by a 
threed, the Cork hanging among the V Vater, the Scale 
hanging above in the Air, it will not weigh in Water ; be- 
cauſe in this ſenſe, no' Body weighs in Water, but that 
which 1s naturally” heavier then V Vater,as Lead.or Stone, 
In this ſenſe, V Vater doth not we/2h zz Water, as will be - 
ſeeg in the 17 Experiment, - | 


EXPERIMENT IX 
Figure 13, 


= aGlaſs-pipe 70 inches long or there-about,and of 
any widenels, having the upper end H, hermetically 
ſealed, the lower end C compleatly open, and fill ic with 
Mercuty, and cauſe a Dzver carry it down to the ground 
oftheſea M N, where I ſuppoſe is ſtanding -the Veſſel 
ABDE with ſtagnant Mercury, and drown the end 
below the ſurface AB, This being done, the Mercury 
falls from the upper end H, to the point G; and there 
halts ; the ſpace H G being empty, For underſtanding ' 
this Experiment, I ſhall propoſe ſeveral queſtions, and an- 
ſwere them, | Firſt, what's the reaſon, why the Mercury - 
ſubſides, 'and finks down from H to G* I anſwer; as _ | 

merry - 


(s, 

merly in the-like, caſes, inequality of weight between the 
Pondxs of the impending 92u:ck-ſfilver, and the Porentia of 
the ſurface, of the ſtagnant ©ui/ck-ſilver D CE, . For 
while the Tub is oteaty tull , the weight is ſo grear, 
that the ſurface D C E, is not able to ſuſtain it , therefore 
it muſt fall down, ſeing motion neceſſarily. followes in 
Fluids, upon inequality of weight, It may be inquired ſe- 
condly, why it halts at G, 58 inches from A B , and 
comes no fu;ther dowa ?. I anſwer it halts at G, becauſe 
when it bath fallen down to that point, there happens equa- 
lity of weight, between the ſuſpended Pillar, and the fore- 
{aid ſyrface : for whatever weight the ſaid Pillar is of, the 
ſurface. on which it reſts, is of the ſame, In a word, the 
Pondys of the one , and the Potentia of theother are now 
equal, For underſtan{ing this, conſider according to the 
25 Theorem , that the weight of the Element of Air, up- 
on the-ſurfaces of waters, is equivalent to the burden of 34. 
foot of water , therefore the-firſt and vitble ſurtace of this 
Water LIK, is really as much preſt, with the burden of 
the Atmoſphere , as if' it had 34 foot of Water upon ir, 
Conſider next, that between.the ſaid ſurface, and the ground 
M N, are. 34:toot of Water indeed, Conliger thirdly, 
thata Pillar of Water. 34, foot high, is. exaQ!y of the 
ſame. weight, with a Pillar of MEcuy-ag. inches ligh $ 
for if Water be 14.times. lighter than, Mercury, then they 

3anot be. of. equal, weight, unleſs. the) one. be 14 times 
ED the other, Now,fappoſing theweight of.che 
Air upqn the ſurface. I, I K, tobe. equivalent, to. 34 foot 
of. Water, ot ( which: is che-fame thing ). tq:29-inches of 
Mercury, the-ſuutace of. the ſtagnant Mercuiy,, A.B, muſt 
beas. much, bujdened with the incymbing: Water, and.the 
Azz together, as if it had really refting-upan ls Piles of 

ercuty 
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Mercury 58 inchesHiogh, If this be, then it follows b 
necefiry , that there muſt be an equality of weight, Wo 
eFrecn the priidus Of the Meru in the Tub, and the 
pirentia of the farfice DCE, Or (which is all onething) 
that thepart C, ohWhichthe Pillarreſts, is nomore bur= 
dened, than the pate Dor E, For if 34 foot. of Water, 
and 34 foot of V Vater , be equivalent for weight, to 58 
inches'of Mercury, then tint the patt D and E, be as 
muchburdened with the (aid weight, as che part C is-bur- 
 dened with che Pillar within the Tub , ſeing bethare of 
theſame height : chetefote. the power, and force of the 
imaginary ſurface of the ffaghant Mercury D CE, is of the 
ſame ſtrength, with the weight of the Pillar GF B, : And 
this lets us ſee the reaſon, why the whole 70 inches cannor 
be ſutpended ; for if the outward Preſſure that's upon AB, 
be but equiyatenr'to rhe Prefſhre of 58, ir can never make 
the furface D 'C Eable to ſupport 70. 

To'make ittevident ( if any doubt) chat the Mercury 
is ſufpended by rhe weightof the Water, and the weight 
df the Air ſuperadded, let a Diver bring up this Engine tg 
the rop of the Water , 'and he will find the one half to 
have falten down , miamely from G to F, the other half 
F B retnaining, Andif it were poſſible , to convey this: 
Experiment to the thp of the Air, the Bearer would ſee, 
the remaining half to fall down likewiſe, and become level 
with A B, for where'no Preflure of Air is, there can-be 
rio Mercury ſufpended, This falling down, is not all at: 
once, but by degrees, and keeps a proportion with the 
Preifure of the Air , that grows leſs and leſs, from the 
ground tothe top, 

From this Experiment we ſee firſt , the great Preſſure 
and weight, the Elements of Air and Water are _— 
cing 
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ſeing this Water, that's but 34 foot deep,ſuſtains the Mer-. 
-.cury between G and F, 29 inches', as much between. F 
and'E, being kept up by the Preſſure of the Air, Weſee 
. ſecondly ,: that this Preſſure is according to Arithmetical 
: Progreſsion , 4s 1,2, 3, 4, 5. becauſe in going down the 
. firſt 14 inches, theMetrcury riſes one inch; in going down the 
. ſecond 14 inches , it. riſes two in going down the third 
. T4 inches, ic riſes three, and ſo forward, We ſee third- 
ly,though a V Vater were 100 fathom deep, yea 1000, yet 
. the Preſſure of the Air above is found at the bottom: 
' for ſuppoſing this Experiment were 100 fathom deep, yet 
wauld the Air from above have influence upon it, to ſu- 
ſtain ſo many inches of the Mercurial Cylinder, A Diver 
then, 10 or 15 fathom under the Y Vater, muſt be burden- 
ed with the weight of the Air, as well as with the weighc 
of the V Vater, ſo muſt the Fiſhes, though never ſo deep, 
We ſee fourthly , that the parts of a Fluid cannot ceaſe 
from motion , ſo long as there is an inequality of 
weight between the pondus and the potentia, This is 
clear from the falling down of the Mercury from H to 
G, And affoon as equality of weight happens, the moti- 
on ends, "This is clear from the Mercurie's halting at G, 
Fiithly, that in Mercury, as well as in Water, or Air, 
ſurfaces may be diſtinguiſhed, and that theſe ſarfaces, are 
endowed with a Potentia or power, begotten in them by 
ſuperior and extrinfick weight, This: is clear. from the 
imaginary ſarface D C E, that's made powerful to ſupport 
58 inches of Mercury in the Tub , and that by the weight 
and Preſſure of the Air reſting upon AB, Sixthly, that, 
as two'Fluids differ in pecifick and natural weight, ſo they 
differ in altitude , when they counterpoiſe one another, 
This is clear from the diſproportion that's between the al- 
Ei] | =: JN titude 
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titude of the Mercury ſuſpended, and the height of the 
Water, and Air ſuſpending, G F then is 29 inches, and 
the deepneſs of the Water from K to N 1s 34 foot,becauſe 
Water is naturally 14 times lighter than Mercury, F B is 
likewiſe 29 inches, and the hight of the Air, that tefts 
upon the ſurface of Water is fax or ſeyen.thouſand fathom: 
high; becauſe Air is 14000 times waturally lighter than 
Mercury, Seventhly, that Fluid Bodies counterpoiſe one 
another, not according to their thickneſs and breadrb , but 
only according to their altitude, This is evident , for”” 
though this Tah werenever ſo wide or rartow, yet the al- 
titude of the Mercury is unchangeable, Hence'ir is, that 
the thickeft Pillar of Water in the.Ocean , is not able 
to ſuſpend more Mercury, than the _— I mean as to 
altitude, And hence it is, that the ſmalleſt Cylinder of 
Mercury, no thicker than a ſilk threed, is able togoun- 
terpoiſe a Pillar of Water, of any thickneſs whatſoever, 
We may conclude laftly, that when a Diver is 20 fathom 
under the Water, he is under as much burden, as it he were 
under 14. or 15 foot. of Quick-filver, Suppoſea man lying 
on his .belly, within a large Veſlel, and 14 or r5 foot of 
Mercury poured in upon him, ſurely it may be thought, 
that ſuch a burden were inſupportable, Bur pur thecaſe, 
the Diver were down 40 fathom, then muſt the burden 
be doubled. This follows, becauſe if a Pillar of Water 
34 foot high, with the weight of the Air ſuperadded, be 
as heavy, as 58 inches of Mercury, then ſurely: a'Pillar 20 . 
fathom high, or 100 foot, muſt beas heavy as'170'inches, 
which is more than 14 foot, | ; | 
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 EXPERTMENT X- 

UII T 7 Figure 1.4, Dt” 

Hh __ former Experiment, there 'occurres fome 
{ k difficalties, which mait be. anſwered, As frBt, if ic 
be the-Ptoſſure ofthe Water, chatiſuſtains the Mercury in 
the Tub (ſeeithe 1.3, Figure) then theweightrof he ſaid 
Mercury-ought:not to be :found:, while the Tub.ispoiſed 
between a.mans Fingers,, Bur (ors; tbat when.a Diver 
grips the Tubabout the middle, and io 4" it alittle from 
thebettomuot ithe Yoſlel, he not onlyrfinds'cheweight of 
the Tub ic (elf, but-the weight alfo of che58-inchesof 
Mercury that's within\it, But chis ought:not to be, if the 
faid Metcury., be ſuſtained /by the outward Water. In a 
word, it ought nat tobe found, becauſe:rherfaid Pillariaf 
Mercury, as really ſtands, and refts uponthe imaginary-ſur- 
face D CE, as aQylinderof Braſs:or Stone, reſts upon.2 
plain. Table of Timber or Stone, It then, it'be ſupport- 
ediby the ſaid furface, why ought I.to findthe weight of 
ie. when I lift. up the Pipe alictle from the bottom of the 
Veſſel ?- . For clearing this difficulty, conſider, 'that'when 
the Mercury: falls down from H-to'G;, it leaves:a' ſort:of 
excuity behind it, wherein there is neither Airnor Water, 
Confider fecondly., that for this:cauſe , there happens an 
anequal Preflurez thetop of the Tub without, being bur- 
dened with. the Pillar .of: Water I H ,, which actually 
preſleth-it down., and nothing within between G and H, 
that may counterballance that downward Preflure. Thefe 
things being confidered, I anſwer to thedifficulty and ſay, 
it isnot the weight of the ſuſpended Mercury that I find, 
but'the weight of the Pillar of Water 1H, that reſts up- 
on 
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on the top of the'Tub,'- Tf it be ſaid, the Prefſire of 2 
Fluid is i=ſenſib{e,and cannot be tound, I anſwer,it's true; 
: when the Preſſure is equal and unitorm;, but not when the 
Preſſure is unequal, as here; , If it be asketd, how comes 
i to paſs, that the Pillar of Watet IH, is exa@ly the 
weight of the 58 inches of Mercury? F anſwer, beſides 
the ſaid Pillar, there is another of Air, thatreffs upon the 
top of it, which two together are exactly the weight of the 
ſuſpended Mercury ;. I H; being of che ſame weight with 
the Mercury G F, and the foreſaid Pillarof Air, being 6f 
the ſame weight with the Mercury FB, To make it more 
evident, remember tnat one inch of Mercury, is exa@ly 
the weight of 14 inches of Water and that one inch of 
Mercury, is of the ſame weight wich 14000 inches of Air. 
If chis be, then muſt the Pillar of Y Vater 'TH, that's 34 
foot high, and of theſame thickneſs with-the 29 inches of 
Mercury G F, be of the ſame weight with it, ſeing 2s 
inches are to be found 14 times in 34 foot, For the ſatne 
reaſon, is the Pillar of Air, namely $1, that reſts upon 
the top of thePillarof V Vater IH, of the ſame weighe 
with the 29 inches of Mercury F B, For after a juſt rec« 
koning, you will-find, that 29 inches will be found x4000 
times in the Pillar of Air, that reſts upon the Pillar I H; 
Or in a word, the hight of the Air is 14000 times, 29 
inches, 7 Y 4 
But here occurrs another difficulty, Let us ſuppoſe there 
were a Tub fix foot high, one inch wide, having the ſides, 
3 inches thick, Imagine likewiſe the faid Tub to be un- 
der the water 34 foot, with 58 inches of Mercury in it , 
isrepreſenced in this: 14 Figure, This being ſuppoſed, 
the Pillar of Water EAFCGD, muſt be far heavier, 
chan the 58 inches of Mercury H B, Thereaſon is clear, 
L 3 becauſe 
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becauſe the ſaid Pillar , is not: only 34 foot high , bur as 
thick, as the Diameter of the Tub , whoſe ſides are three 
inches thick, Ianſwer, the whole weight of that Water 
EAFCGD isnotfound, while a man: poiſes the Tub 
between his fingers, but only the weight'of the pare G A, 
which. is exactly. the weight of the Mercury H B, Bur 
here occurrs the great queſtion, namely, why I find only 
the weight of the Water G A, and nothing of the weighe 
of the Water, CE; or DF*# I anſwer, Icannot-find the 
Preſſure of the Water CE, becaule it is: counterpoiſed 
with the upward Preſſure of the Water FK, And tor the 
fame reaſon, Icannot find the. weight of the Water D F; 
becauſe it is-counterpoiſed by LM , but becauſe there is 
nothing between HK and A,- tocounterpoiſe the downward 
Prefſure of the Water G A, therefore F find that, Tf ie 
be objected, that the Water I K, cannot counterpoiſe the 
Water CE, becauſe the one is farder down than the 
other, and conſequently under a greater Preſſure, than the 
other, Tanſiver, though IK be ſtronger than-C E, yer 
2 compenſation is made by the weight of the Tub, For 
. underſtanding this,let us ſuppoſe theWater C E;and D F; 
to preſs downward with the weight of ſix pound, and the 
Warer K 1; and LM; topreſs upward with the weighe 
of ten-pound, there being four pound in difference, Sup- 
poſe next, the Tub to weigh in the Air ten pound, ane 
in the-Warter only. ſix-pound, If this be, then according 
to the eighth Experiment, and eighteenth Theorem, four 
pound weight of the Tub muſt' reſt upon the ſurface I L, 
And it-this be, then muſt the Water I'K, and LM, be 
four pound weaker with the Tub, than without it, and 
muſt only have fix pound of upward Preflute, 

| From 
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' From theſe Experiments we conclude firſt, che truth of 


the tenth Theorem, namely that the weight of a Fluid is 
- only tound by ſenſe, when the Preſſure 1s not uniform, and MM 
equal, Thisis evident from our finding.the weight of the * 

Pillar of Water I H, as in the 13 'PBigure, We conclude 


ſecondly, that in all Fluids, there is a pordvs and a potems 
tia; as is clear from the pondus of Water EAFCGD; 
thac preſleth down: the Tub,. and the porentiz of the Was 
ter IK LM,-that prefſeth up the ſame Tub, We ſee 


thirdly, that there cannot be-two ſurfaces: of Water difs | 


fering inaltitude, but they muſt differ in degrees of Preſ- 
ſure :: becauſe the ſurface E A F, is weaker, than the ſur- 
face I L,. that being. higher than this; We ſee fourthly, 
that two ſurfaces differing in ſtrength, may be made equal 


by ſome Body or other interyeening ; becauſe,though I L 


be ſtronger than E A F, yet ſeing it ſupports four pound of 


the Tub, it preſſeth up with no more force, than E A F, 


prefleth down with, We (ce fifthly,that a Body ſuſpended 


ina Fluid, as in Air,or in V Vater, may have one part of it' 


preſt equally with that Fluid, and another part unequally : 


this is evident, becauſe the parts E and F; 'are equally | 


preſt with the Pillars CE, and DF, ſeing this Pref- 


- ſure is counterpoiſed with the Pteſſure of V Vater, IK, 


and L M. But the middle part ofthe Tub A, is unequal- 


ly preſt, ny it is preft downward, with the VVaterG A, 


but not preſt upward with the Mercury BH, VVe ſee 


ſixthly, that-whatever be the thickneſs of a- Pillar of a 


Fluid ;. yet no more of its weight is found, or is ſenſible, 


.- than the patt-, which prefſeth unequally : for though 
EAFCGD, beaPillar fix or ſeven inches thick, yer | 
' no more of the Preſſure is ſenſible , than what comes-from 
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GA, YVe ſee: feventhly;; that a Body equally preſt 
with 2 Fluid,, weighs 'lefs, -but -a Body unequally preft, 
weighs noneatall, This is clear in many particulars, for 
a Stone weighed in V Vater, loſeth-nor all che weight, bnr 
a part, becauſe it isequally preſied, But a Body unequally 
preſt, as is the Mercury H-B, hath no weight ar all, as 
it how ſtands, For underſtanding this, you muſt conſi+ 
der,” that the whole weight of it reſts upon the ſurface of 
VVaret I L, Therefore though it could be weighed by a 
ſtring, paſſing from:the top H, to a Ballance exiſting in 
the Air; yet. the faid Ballance would find none of its 
weight, ſeing it. is. wholly _—_— by the VVaters 
but a Stone ſo weighed, is only (tſpended-in part, by the 
Water. [': 8. 4897 


EXPERIMENT XI 
| Figure I5, 


* A MZC.isa Water 15 foot deep, ABaGlaſs-tb 
{ 14 inches long,and full of Mercury, B C a Pillar 
of Water 13 foot, 10 inches high, thorow whoſe middle 
Soes a ſtring tothe ſcale of the Ballance K, exiſting in 
the Air, D'E is a Tub full of Mercury 28 inches long, 
witha Pillar of Water above it E Þ, 12 foot and eight 
inches, GH a Tub 4» inches long, with a Pillar ot Wa- 
teraboveit HI, 11 foot and fix inches high, And laſts 
ly, ADGSM an imaginary ſurface, 15 foot deep, This 
Experiment is brought hicher, to demonſtrate that a heavy 
Body,weighs as much in Water, as in Air, which is point- 
blank tothe common received opinion, and deſtructive of 
the 18 Theorem, To eyince this, I muſt ſuppoſe the 14. 
hs inches 
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inches of Mercury inthe Tub A'B- to weigh 24 ounces 
and the 2Finches of Mercury D E, to weigh 2$ ounce, 
the 42 inches'G H ro weigh(I mean inthe Air). 42 ounce, 
Now Ifay,'to make a juſt equipond:wm'between the two 
Scales K and L, there myſt be 24 ounce put into the 
ScateL, | If-afrer this' manner you weigh! the Tub and 
Metcnty D E', 28'ounces will be requized in the Scale'L, 
and 42, it you weigh the Tub and Mercury G H, For 
proving this Doqrine,I muſt appeal to Experience, which 
wilt nde fail in'this, If you reply, and fay, upon ſuppoſi-: 
tion the Tuband Mercury 'G H,were a folid-piece of brafs, . 
or iron thus ſuſpended in the Water, ought ir.not toweigh 
leſs here than inthe Air, even as much leſs, as is the weight” 
of the quantity of Water, it puts out of its place: why 
then ſhould not the Pipe HG, with the Metcury in it, do- 
the ſame , 'ſeing- there isno/apparent' differetce between: 
cham ao Mgy-+ 7523770107 * 

Bntto leave this, which will appear afterwards; and t0- 
let the Reader ſee the truth of the x8 Theorem, Taffirm, 
*ris not the weight of the 1 4 onnces of 'Merenry A'B, thar' 
burdens the ſcale of the Ballance K,and that makes a coun- 
rerpoiſe with the 14 ounces of Stone, or Lead, thats-in the 
fcaleL, Whatthenis it , you ſay 2 1 anſwer, tis 14 
ounces of the Pillar of Water B:C that does this, Nei- 
ther doth the weight of the 28: ounces of Mercaty D'E 
burden the Ballance, but only 2 & ounces of the WarerE'F, . 
Neither doth the Ballance ſupport the: weight of rhe 42 
ounces of Mercury G H, but'it is only burdened with 42: 
ounces of the Water HT, The' reafon is moſt evident, 
becauſe according to the Principles of the*Hydroſtaticks- 
already laid down, the Cylitider'of Mercury AB,” within : 
che-Tub A'B, reſts immediatly upon - ha. am 

ace 
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face of the Water ADG , and. therefore..cannot*bor-; 
den .the feale (in- any wiſe, .,. The ſame..is true. of. the 
other two Cylinders of Mercury, Burt in this I find ſmall 
difficulty, The greater is, how to make it out, that the 
ſcale K, ſupports 14 ounces of the Water B C,and 28 of 
the Water E F, and, 42 -of the Water HI, : To make 
this ſeem probable, . conſider farſt , as was noted, * that this 
VVateris 15 foot. deep, and-conſequently the P.llar of 
V Vater BC, 13 foot 10 inches. The VVater EF 12 
foot eight.inches, | And HI,..11 foot and a half, "Coa- 
fider ſecondly,though this be true, .yetwe muſt count the 
Pillar of V Vater 'ZM 49 foot high, The reaſon is evi. 
dent, becauſe the Preſſure of the Air, upon the ſurface of 
all Waters (according to the 25 Theorem) is equivalent 
10-34 foot of Water: this then being added to 15, makes 
49, and by this reckoning the Water B C is 47 -foor ten 
inches: the Water E FÞ 46 foot eight inches : And laſt- 
ly,the Water HI 45 foot fix inches, Thirdly, for eafie 
counting,, I muſt ſuppoſe the whole Cylinder Z M to 
weigh 42 ounces, every I4 inches one ounce: and. con- 
ſequently the Water B C to weigh 41 ounces; the Wa-: 
ter E F to weigh:40 ounces 4 the Water H I 39 ounces, 
Note, that in Phyſical demonſtrations, *tis not needful to 
uſe Mathematical ſtritneſs in counting 3 and fo leaving 
out frations , we ſhall onely uſe round numbers, Conſi- 
der fourthly, that in-all Fluids, as hath been trequently 
marked, there is a poydws and potentia, the Water BC be- 
ing the pondws,and the Mercury A B the poteatia,the one 
ſtriving to preſs down the Tub, the other ſtriving to preſs 
it.up, Conſider fitthly, that by how much the more a 
Body {uſpended,in a Fluid is prefſed .up, by ſo much the 
le the weight that prefleth. it down 1s fond: and con+ 
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trariwiſe,by how much the leſs it is preſſed up, by ſo much 
the more the Preſſure above1is found, Conſider fixthly, 
' the leſs thata ſurface of Water is burdened, the more able 
it is to counterballance the oppoſite Preſſure, and the more 
it is burdened, it is the leſs able. Conſider ſeventhly, thar 
the Mercury AB, ( which is evident in all Fluids) not 
only preſſeth downward , and burdens the ſurface A DG, 
bur alſo prefleth upward, and therefore aually endeavours 
to thruſt up the Tub; andſo it is, that che Tubs preſſed 
between two, namely between the Water C B, and the 
Mercury within ic, ; 

Now from theſe conſiderations I ſay, the ſcale K, muſt 
ſupport,and bear up 1 4 ounce of the Water B C : for ſeing 
the Mercury is ſupported by the ſurface of V Vater on 
which it reſts, it cannot by any means burden the ballance 
with its weight ; and ſeing it acually preſſeth up the 
Tub, ( according to the ſeventh conſideration ) it muſt (6 
much the more counterpoiſe (according to the ſixth) the 
oppoſite Preſſure.of the Y Vater B C, and conſequently 
\ diminiſh the weight of it: ſo that the Ballance cannot ſup- 
port the whole, buta part, For according to whar: de- 
orees of force, the Mercury preſſeth up the Tub with, ac- 
cording to the ſame, muſt the Preſſure upon the top of the 
Tub be diminiſhed, and ſo it the Mercury preſs up the Tub 
with the force of 27 ounce , the V Vater BC muſt preſs 
it down with 14 ounce only, and ſ@ the Cylinder'B C, 
that weighs really 4x ounce, muſt preſs the top of this 
Tub only with 14, which 14 ounce really counterpoiſeth, 
the 14 ounce of Stone in the Scale L, But how is it made 


out, that the Mercury: A B, prefſeth up with 27 ounce 2 - 


For underftanding this, remember, that the V Yater is 49 
toot high, taking in the Preſſure of the Air, and thar a 
M water 


Py 
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V Vater of that deepaeſs is able tg' ſupport 41 inches of 
Mercuty, every inch weighing one ounce, For if 44 of 
Water, be able-to ſupport one 'of Ry. 49 foot, -or 
567 inches, muſt ſupport 47, It then, the 
ſurtace A, beable to. weigh 4r, it muſt have of upward 
Preſſure a7;ounces, ſeingir's counterpoiſed Je farfo only 
with 14,- Take notices: that in' the Hydroſtaticks , the 
word pre{sing, or weighing, as really and truly fignifies a 
weighing up, as a weighing down, ſeing it is no lefs effen- 
+ tial to Fluid Bodies to move upward, than dowaward, and 
that with equal force, and weight, According to this rea- 
ſoaing,the Ballance {apports 28 ounces of the Water E F, 
(Imagine: the ſecond Tub to beſuſpended as-the firft) ſeing 
the Cylinder of Mercury DE; preflech up che Tub only 
-with the weight of 22 -Quace , which 28 ounce, really 
counterpoiſeth the 2.8 ounce of Stone. in the Scale E, Bur 
why doth che (ice A'B preſs up with 27 ounce, and 
the Mercury D E with 12 9 For anſwer, - remember, (ac- 
cording to the ſixth conſideration) the ſhorter a Cylinder 
of Mercury. is,the ſurface upon which it reſts, is the ſtrong» 
er, and more able to-preſs: it up; and iconttariwiſe, - the 
longer it is, the ſurface is the more unable and weak: 


therefore A B beiag ſhorter, and lighter than D E, the- 


ſarface of Water muſt preſs it.up with greater force: fo thac 
if the ſaid ſurtace A M,-be able to prefs up the Mercury 
AB: with 27 ounce, it. muſt preſs up the Mercury D E 
only with 12-0unce, - According to thisrule, if the: Mer- 
cury AB were 15 inches high, -it would preſs up-only wich 
26 ounce, if it. were 16, with 25-: if 27, with 24: it 
28, with 23, and ſo forward, Thisleads us to a clear dif- 
cavery of all the ſecrers here - for if the Mercury A B, 

thruſt up the Pipe, wich the weight of 37 onace, _ 
| | FY mu 
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maſt the ScaleK, be eaſed of ſormich welght, and-fo much 
muſt be ſabtraRed-from:L.. Now ler ns itnagine the Pipe 
AB, to be empty both of Air, Water, and Mercuty : 
in this caſe 41 ounce mnſt be in the Scale L, ro counter- 
poiſe it, ſcing the whole Cylinder B C, that weighs {6 
much; does now really connterpoife it, Let us itagine 
next, theſe r4-inches of Mercury to rife, and fill the Tub 
AB : in this caſe, thete happens a grear alteration; becauſe 
che riſing of them, -are tea iy equivalent to the ſubtta&t- 
ap of 27 onnce from the Scafe L ; and the reaſon is, be- 
cate by fo riſing and filling the Tab, they thruſtup the 
ſaid Tub, and by this means eafeth rhe Scale K, of fo much 
weight, Now this Scale being eaſed, you muſt of neceſ- 
fity take ont trom L 27 ounce for making a new courn- 
terpoiſe, - | | 

And laſtly, theScate K mnft fapport the whole weight 
of the Water HT, which is 39 ounce, nothing remaining 
to counterballance this downwardPreffure,and conſequent- 
lyito eaſe the Ballance, How then is it cottiterpoiſed £ 
For ctearing this, you muſt remember thar this Water, 
thar's really 15 foot deep, muft be reckoned { as I faid } 
49, becauſe of the Preſfate ofthe Air apon the top, that's 
equivalent to 34, If then ir beſo, ir cannot raiſe Mer- 
cuty higher ima Tob than 42 inches; the one being 14 
tries heavier than the orher : fo thatif 14 inches of Wa- 
ter, cannot raiſe Mercnty higher than one inch, 49' foot 
cannot raife it higher, than 42 inches: for as 14.inches, are 
tooneinchy ſo is 49 foot to three foot andan half, which 
is 42 inches, Nowl fty; the whole welghr of che Wa- 
ter RI, refts upon the'top of the'Tab, and fo prefſeth 
down the Scale K, ro-which you muſt imagine this Tab, 
Enit by aftring, as the'former was, nothing temaining to 
M 2 counter- 
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counterpoiſe this downward Preffure : for the top. of the 
Mercurial Cylinder being raiſed as high within the Pipe, as 
the ſurface of Water D G'S, is able to raiſe it, the ſaid 
top can impreſs no force upon. the Tub within, to-thruſt ir 
Bp, and fo to eaſe theScaleK. For example, when a man 
eres upon. his hand a-Cylinder. of Timber, or any ſuch 
like ching, which. is the outmoſt he can. ſupport, he will 
not beable to impreſs any impulſe, upon the ſeiling. of a 
room above his head ; bur it ſo-be, in ſtead of thac rake 
away, there be one lighter ereed, which he is. able t0 
command, he can eaſily thruſt up the ſeiling at his plea- 
ſure, Juſt ſoit is here for the 42.inchesof Mercuy, be- 
ing the-ourmoſt, that the ſurface of Water D G'S is able 
to bear, it cannot impreſs any impulſe therewith upon the 
top of the Tub within : but eafily can the Cylinder D E. 
impreſs an impulſe, and more eaſily the Cylinder A B, 
ſeing they are lighter, and ſo. more powertul, 'To evi- 
dence this a little more, let us imagine rwo things, firſt, 
the Tub G H to be empty,. as it vacuity were in.it, In 
this caſe the top of the Tub ought to bear. the whole bur- 
denof the Water,. and conſequently the Ballance to bear 
it alſo: becauſe there is not a potent;a within the Tub, to. 
counterpoiſe this pondws,. Next, letus imagine the Tub. 
to be only fall of Water :. according, to- this ſuppoſition, 
the Ballance cannot be in the leaft. part burdened, becauſe 
the Water within. the Pipe,. preſſeth ic up with. as- much. 
force, as the Water I H. preſſeth-it. down: and if. any: 
thing ſhould burden the Ballance, ic would be only the. 
weight of the Pipe, that'Snot conſiderable; | 
From what is demonſtrated , we {ee firſt , that though. 
this Experiment would ſeem to proveat the firſt ,. that a 
heavy-Body weighs as much in the Water,as it doth in _ 


ect 
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Air, becauſe the' whole weight of 'the Merenry A'B' is 
found in the ſcale L,yet "tis not ſfo,becauſe the r 4 ounce of 
Stone L,dorh not counterpoiſeany of the Mercury AB, but 


x4 ounce of thePitlar of Water BC,Secondly,there's here a - 


clear ground, for aſſerting 4 pondwus aid d'potentia in Fluids 
beczuſc this Tub A B,jis preſt downi with the VVater B C, 
and preſt up with the Mercury within ir, Thirdly,there's 
here a clear ground for aſſerting the Preſſure of V Vater, 
even in itsown place ; becaule the Water BC, counter- 
potſes by it's weight, the 24 ounce of Stohe L{. Foutth- 
ly, weſee an excellent way for finding theweight of any 
. Cylinder of Water, for whatever be the weight of the 
Mercury in the Tub, the Cylinder of Water, that reſts up- 
on the top , will be of the ſame weight exaQly ; this is 
evident in comparing the weight of the Mercary GH, 
with theweightof the Water HIT, Fifthly, that what- 

ever be the height, and weight of a Pillar of Water, yer 
the Ballance can ſuſtain no more of it, than the juſt weigh: 
of the Mercury : this-is alſo evident , becauſe the ſcale of 
the Ballance, __ no more'of 'theweightof-the Wa-- 
ter B:C, than the juſtweight of the Mercury AB, We 
ſee fixthly, the turther down a Pipe with Mercury goes- 
through Water, the greater is the Preſſureit makes upon: 
the top of the Tub within : for put the caſe, this- were: 
100 foot deep, the Mercury G H, that wants-all upward 
Preſſure now, would preſs up the Tab with 40 ounce: the: 
Mercury D E with 55, and the Mercury A'B with 70, 

We ſee ſeventhly, the ſhorter a Cylinder of Mercury be. | 
itis-the ſtronger in preſſing; and longer it be, it isthe- 
weaker; for there's more ſtrength in A'B; thinin:D'E.- 
We ſee eighthly,that the —_—_ decayes,and grows, ac- 


cording to Arithmetical prozreſsion, as -1,2,3,4:3 becaulſe* , 
if: 
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if you make the Cylinder GH,41, that's now '42; ic 


up with two. ounces of weight, Make it 39, it preſley up 
e& DE 29 
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Watej that's-49:foot deep, Betis nqt fo, between the | 
faid Water,and che Mercary D E;' becauſe the ſaid Wa- 
ter isable to. raiſe the:ſaid. Mercury 14 inches higher : 
therefore the Water only ſuftaims the Mercury DE, bur 
counerballances the Mercary GH,  Weſee tenthly, thac 
the pondey 0f the pillar of- Water. BrC is-coumterpoiſed by 
two diſtin powers really, The one: is the 74 ounce of 
Stong,in.the ſcale -L, the ather is the 2x4 inches. of Mer-; 
cury;A;B,: that.as really ehruſts up the Water, asthe fcale 
K, pullsit up,by-yerine ofthe oppoſiceweight, Eleventh< 
lyjgake away the Stont; L, and you will find:the Pipe with 
the-Mercyry A B fink.down: this happens ,. not becanſe 
the ſurface of Water on which: it refts is not'able co ſuſtain 
it, but becauſe the 34 ounceof the Water B:C, that was. 
ſypported bytheStone,dothnow-prefs it.down, Twelfeh- 
ly, the more a Body is uncqually prefeed by: Fluid , che 
more: off the weight of hat. Fluid: is ſenſible ;, and the: 
more 
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more equally 4 Body is 'prefed”, the" lefs- ſenfibleis rhe 
weight of that Fluid : this is'evident, becauſe there's a 
greater weight of the'V Vater H T:tornd in the Ballance 
(it takes 42 ounce to counterpoiſe it) than of the V Yarer 
E PF .which is countetpoiſed with 28 punce': and the' tea- 
fon is; becauſe the wy; 6 the Tyb H, ſupports rhe whole 
39 ounces of V Viter-HT, ' the 'Mercuty within the" Tub, 
not being able in the leaft'to. counterpoiſe-it , or thruſt ic 
up, But becauſe the Tub D E, is more equallypreſſed 
(the V Vater'E F ptefſeth down with 40, andthe Mercn- 
ry D E preſfech'vp with'12). therefore lefs eight of the 
V Vater E F burdens the Ballance,only 28 ounce, Hence 
it is, that þecauſe the Tub A B, is more equally preſſed, 
than either DE 'or GH, there's leſs of the weight of the 
V Vater B C, found inthe Ballance,only 14 onnce, Thitr- 
reenthly., -if in the inftenc- of time 5 while the Tabs are 
rhus ſuſpended in the' YV'Vater, the Preſſare of the Air 
above were taken away,and annihilated; then firft, the 42 
inches of Mercary -G H would tall down, ro about 13 
inches, :Secondly,the 28 inches 'of Mercnry D E, would 
fall down to as many,” * And laſtly; the 14 A B, would 
' fink down to cheſame height, The reaſon ts, becauſe the 
Prefſure of the Air being equivalentto 34 foot of V Va- 
rer, no more would remain but 15 toot, which is the real 
height accotdingito 2M, Bur 15 toot of Water,” can- 
nor:ſuſtain moe itiches off Mercury than, abonr't3,*-, And 
conſequently , firſt, 14 ounce of Stone- in the Ballance, 
would counterpoiſe the whole Water B C, , The reaſon 
*js,becauſe- the Water BC is but of 14 ounce; and the 
Mercury A B, being but 13 inches high, could impreſs no' 
impulſe upon the rop'of the Tub FT that's 14 inches 
high, Secondly, x 3 ounce of Stone in the'Scale L; would 
[7Þ | h | Coun-: 
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Counterpoiſe the whole Water-E F,: ſcing E F: is but 13 
Ounce, Thirdly, the ſame weight (one ounce being de- 
duced) would counterpoiſe the Water H I,becauſe in this 
' caſe,it weighs bur 12 ounce, | | 
-  Taproceed alittle further, imagine the Pipe G H to 
be ſuſpended by the ballance, as the Pipe AB is z and 
then alictle hole opened in the top H,. to ſuffer the Wa- 
terto comein, till the Mercury ſubſide 14 inches, namely 
from Q.to O ( imagine this Tub to be the ather ) and 
then ſtop it, . The reaſon why the V.,Vater ruſheth in,and 
preſſech dowa the Mercury, is the, force and Preſſure of it: 
for the ſaid V Vater, fiading the Cylinder in equilibrio with 
the outward V Vater , preſently by its own weight, caſts 
the ſcales, which is eaſily done, ſeeing the ſurface GS M 
ſupports as much burdenas it can, But that which is more 
conſiderable is this; after the ſubſiding. of the Mercury 
from Q.to O ; the equilibrium that was between the ſcale 
of the ballance, and the V Vater QR is deſtroyed : for 
whereas 4.2 ounces were required before; 29 will now do 
it, For underſtanding the reaſon of this, conſider thar 
between Qand O,.: are 14 inches of V'Vater ruſhed in, 
which are equivalent to one inch of Mercury, - Next, ac- 
cording to former reaſonings, the ballance muſt ſupport 29 
ounces of the V Vater QR , becaulſe in this caſe, the top 
of the Pipe within , is preſſed up with-the weight of 1 3 
ounces; which in eflet; diminiſheth-as'much of the down< 
ward Preflureof the Y Vater R Q, which before had the 
burden of 39 ounces, But why is the Tub preſt up with 
I 3 ounces ? Ianſwer, becauſe the Mercury. that before was 
42 inches,is now but 28; or having the 1 4. inches of Water 
O above it, it is 29, therefore being ſhotter, the ſurface 
GSM is the more able to Preſs it up, even with-as much 
more force, as it is in inches ſhorter, In 
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In the ſecond place, let in as much Water more, aswill 
depreſs.the Mercury other 14 inches, namely from O to P, 
1a this caſe, 16 ounce of ſtone will make an equipondinm ; 
becauſe, the r4 inches of Mercury P'S, and the 28 inches 
of Water P O Q, being farlighter burden by 26, than 
the 42 inches of Mercury, the ſurface GS M muſt be tar 
abler to p:e({s them up now, than before: and therefore, muſt 
diminiſh as much of the downward Preffure of the V Vater 
QR, that burdens the Ballance, as themſelves wants of 
vweight:ſcing then,the wholeCylinder of Mercury,and Wa- 
ter together, are but equivalent for weight-to x6 inches of 
Mercury,:the top of the Tub within, mult be preſt up with 
26 ounce z and therefore they by their upward Preſſure, 
muſt diminiſh 26 ounce of the weight of the WaterRQ, 
that weighs 39, Laſtly, let in fomuch Y Vater, as will 
depreſs che laſt 14 inches PS; and you will fiad nomore 
weight required ia the Ballance to make an equipondinmn 
than counterpoiſeth the fimple weight of che Tub, which 
is not conſiderable, Thereaſoa is, becauſe, the part S, of 
the ſurface GSM, being liberated of the burden of Mer- 
cury, and ſuſtaining only the V Vater within the Tub, in 
Nead of it, this ſurface preſleth up the V Vater within the 
Tub, and conſequently the top of it, with as great force, 
and w*ight, as the top of the Tub without is depreſſed, 
with the outward Y Vater R Q: therefore, 39 ounce de- 
preiling the Tub, and 39 ouncepreffing it up, the Ballance 
muſt be frees of the whole weight of VVaterR Q. Itic 
be objeed, that the 42 inches of VVater QS, are equi- 
yalent in weight to three inches of Mercury therefore the 
part of the ſurface S, being burdened with this, capnor 
preſsup, with as great force, as the V Vater R Q preſferh 
down, For anſwer, confider, that the part, is able co 
| ſupport 
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VVaver within the Tub;” weighs only three ounce, 'the 
putts, that's butdeneditherewich, being able to ſupport 42, 
many wt Bp rheweighciof's9, and fo rormterbals 
lance-cheVVagerRQ,/- 1 - EET 

/ "ff ir beinguired, wherher-of not; would the 14 inches of 
Mercury A B fall -4own; aſmall hole 'beine made in rhe 
top ofthe Tuba Be T anſwer, they world, Ttirbeobje- 
Rod, that theſe x 4inches of Nercnry are not in equilobrio, 
withithe Preffiire of the ambient Water , as-che Mercury 
GH,and thereferethey-cannot be fo eaftly deprefſed by the 
Water, that-comes in at'the ſaid hote, T infwer,they muſt 
all tall down; and as eafily, as theother, and rhat becauſe of 
inequalicy of weight between the Porentia df the ſarface of 
VVaret,-and the Prydes.Tt's certain.thepart A'of the ſure 
face, cannot ſupport more weight bf any kind, than 42 
ounce'; but whena hole is opened 'in-B, and the V Vater 
comes in, *tis then burdened with the weight of 14 ounce 
ef Metcury, and' with the weight of 4x ounte of VVater ; 
ſo much the V Vater B'C- weighs, which-is'5 5 outice : but 
a ſarface that hath only the Porenriv/of 42, can hever ſup= 
port a Pondws of 55, nonotof 43, : 

Ic: may be objected thus: - Put the caſe a Cylinder of 
Gold , or Braſs were faſpended in this VVater, as the 
Pipe and Mercury G H are ſufpended by the Ballance, 
would not the Ballanee ſupport the whole weight of ic, 
withoue ſupporting any -part of the weight of the VVater 
I H, -that reſts: upon the top of it, -T anſwer, there's a 
great difference between the two-z becauſe a Cylinder of 
Gold or Braſs , ſuffers both the upward and: downward 
Preſſure of the V Vater z but the Mercury GH, _ 
only 
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only. che.upward ey 4 '%h tho. downwards 
by-the.cap: okthe Tubs, FraminaisiExparimens-of:latting 
in.the-V-Vaier ugon:the $9p -of the Mevenry,, werſee fickd, 
thar when two. Fluids ate 18, aquili4r50,000 with, another; 
a.yery: fmull weight wall ca anditurneheSeales, becanſe,, if 
the faxch partot an inchiotViVager gomy in at: Qi, ib pre 
ſeatly alters the hight of 'the Mercury from 44: inchea-tq_ 
leſs, Secondly, 'tis: impoſitble-{or a ſurface of Water, taiflup» 
port more weight, than its Ep tp 99 
parc S,, cannot luppory mere,ng{pet agrain,tan-42; 0ugre; 
V Vs; (ce thirdly ,; that ipyis as mpofiiblayter Ap” = | 
V Vater, : taiſupport leſs, ;ehanits awn bundens: beoedle 
whatever loſs ot weight-the Pillar of{Mercury: $Q ſuffers; 
by the-ingre(6 of the; Vater: Q- ©: ixs made-up againby 
he Game V. Vater, {It ibbe objeRted, that ghe'74| inchtts of 

Y,Mater 1H; 370 non loacavy by faryas:the x4 inchievof 
Mercury; thavfelldows!-:: Lanſwer;;irg ane; yor the pare 
S, is,as much-burdened as before, beeauſewbat is wanting 
inweight,.its made up, and compenſed by-Preffure,” >V'Ve 
ſee fourthly,  thatithe Areſſure:ofa, Bluichis@thing reathn 
diſtig@from the'naturatweyght, gocording3a the 22iBhs- 
ozem-; becauſe-though-the:r4 injehes of Warer Q O ,;qtv 
not ſo heavy. naturallyasthery; inchesof Merouty-thiekelt 
down-, yet: rhe Prefiure:of them: uponithe ſurface S,ughs 
* much, Weiſce fifthly, that'xinchegof;Warer,, that's a 
body fourteen times: lightet-tham Mercury ; hay; haveas 
mucloweightiwith them,4s: 1 qiomnotof Mereuryl; Wedee 
ſixchly, thata:C ylinder of Metcuty.cdmmorbe = apron 
Ai, or.in Water unteſsit begaiarded with aiTwby.to pre 
__ is-fran nun ere ofthatAiros Warer? 
os by-ppeninganholt ;thoNferouryTubfidesu) Wa 

ſee ſeventblyythatttisimpodible rtwo:Elukds roxutfyemds 
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one another mutually, unleſs there be a fort of equipond/- 
wm between them z- becauſe'nd ſooner you defſttoy the 
fe between the 42-inchies-of Mercury QS, and 
the Part-of the ſurface $, bythe ingreſs of the Water Q ©; 
bur afſoon thereariſeth a newone; We ſee-eighthly (as 
we noted before) the nearer a Body comes: to be equally 
d-wwith'a Fluid,” the le(s is the Preſsure: of that Fluid 
enfoble i becaufe leſs weights required in-the Ballance, 
ro -counterpoiſe che Prefsure, and weight of-the Water 
R'Q, after the.ingreſs of theWater Q'O P, than after the 
ingreſs of the Water QO; Weſceninthly, that when 
2 Body-is equally, and TINS with'a Fluid; the 
Preſſure is i»ſe»fible ;-becauſe, a 
down all the Mercury from Q to $; there's no more weight 
atall of the Water R Q found in-the-Ballince, We ſee 
renthly; that not' only iv Water; - the Preſſhre of Water 
may be fourid; 'bue our of it; namely inthe Air; as isclear 
from'che Ballance; that ſupports the Preſſure of the Wa-. 
ter RQ, Welſce evenly: aground to diſtinguiſh be«- 
tween the #atwral Ballance,and the artificial Ballance, The 
artificial: Ballanct, is the Ballance K:L: the nataral;is the 
Pipe. QS, - We ſee rwelfthly, that-they- keep-a corre- 
ſpondence between themſelves, or ſome Analogy : for by 
what reion the Water thruſts down the Mercury, by- 


thatſame proportion the poxndvus L,. of the Ballance is lef-. * 


ſened : and by what proportion :the Mercury riſes -in the 
Pipe,by thatſame, is theweig ht Laugmented-inthe Scale, 
We may ſubjoyn laſtly, that the eaſteſt way of explicating- 
the:Phenomena of Nature; is not always the beſt,and trueft, 
For ſome may think,it were far eaſier to ſay, that the Bal- 
Jance ſupports the Mercury AB,or D E,and not any part of 


the Water BC,or.E F.'But ſucha way would be falſe,and: 


abſurd,and contrary toall the former DoRrine, EX- 


cer the Water hath'thruſt 


"Y 
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EXPERIMENT XIL 
Figure 16, | 


His: Schematiſm — a Water 100 foot deep, 
| whoſe firſt and viſible furfaceis IHK, And. LM 
isthe ground of it, CD is a piece of braſs 30 inches 
high, and 12-inches in diameter, ſuſpended upon the ima- 
ginary ſurface of Water A N B, which is diftant from the 
top I HK, 25 foor, This Braſs cannot go farder down, 
when demitted from Hs becauſe it's keeped up, by the 
Force and Prefſure of the farfaceof Water AN B, which 
I: prove. thus, The part B ſuſtains de fado, a Pillar of 
Water K B 1400 pound weight : therefore. the p 
N is ableto ſuſtain as. much, uppaſl here, the ſaid 
Piece of Braſs -to weigh r400'pound, The Water K B 
is 1400 pound, becaufe-irsa Pillar 25 foot high, and 12: 
inches thick, for one-cubical foor-weighs 5 6 pound Trois; 
The connexion of the argument is evident, becauſe it is'as 
caſte for a ſurface of Water, to ſuſtaina ſolid Body, as to ' 
ſuſtaina Fluid Body : therefore, it the part B, ſupporr' 
the Fluid Pillar K B, the part N mnſt beable to ſupport 
likewiſe the ſolid Pillar C D,which is of the fame weight; 
If it be objected, that the part N, ſuſtains beſides the _ & 
CD, a Pillar of Water EF 22 foot high, anda half, . 
which two will weigh 2260'pound, I'anſwer, upon ſup- 
pofitfon,thar neither Water nor Air ſucceeded,' the' ſpace - 
E F being void of both , the Brafs' wonld be ſufpended - 
with the force and power of the Water N: - And though 
this cannot be made pratFicable , yer the Theory of it may- 
conduce much for explicating the ſecrets and myſteries of 
the Hydroſtaticks, But why ought-the Braſs to _—_— 
pFadce 


£ ? *. 
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pended at 25 foot from the top? TI anſwer, becauſe the 
potentia of; thefurſgee: AN By, -is equal tothe: Fonda of 
the Braſs, Toevidence this,confider that = is a Body 
naturally heavier then Water , F ſhall ſuppoſe ten times, 
that's toſay,one inch of. 3r4{s. will counterpails tem inghes 
of Water, If this.inequality bg;. then muſt.chis Pillar of 
Rr a[s 29 1o.muchfarder down; thn the farſt ſurface 1H K; 
a5 the one is heavier in, [Þecic,.05 neturally, than the other.: 
therefore.ic muſt; flak 25 foot (exactly; ſeing. a, piece of 
Bra[s:30.inches high,requires 49&inches.of Water, or 25 
foqt, to cqunterpaile 16: for, it one: inch of Braſs require 
ren.inches af >Wazer,, then, ſuraly 30 inches muſt require 
399; ..:Yet itisnga.matter,yhat the. thickneſs be, provided. 
4; be no-highes ego 39- inche$%;..;- -: 14 3515 xv 
. Tqadvance:ſame tarder, letus make aſecond-ſuppoſis. 
#8 .panaly,; phile.the Braſs.is thus ſuſpended upon the 
Aurtace A,M B, ſnppoſe-the Ajzitocomedowa, and fill;up 
.the imaginary ſpage; EE, then :muſt.the. Br aſs be thruſt 
down as\tar 2s the. ſirfzee OP, that's 34 foot below.the 
ſurface. A.N:D,,, and. 5g from the top, The zeaſon of it 
is. this, becayſe.theweight,of:the Air ſupgradded; .isequi- 
valent;to.chePreſlure.otaBillar of Mexcury-29, incheshigh, 
and 1.2, inches thick. -. therefore the. Rraſs. being: burdened 
with this, it. muſt go. ſo farder down, till ic meet with a ſur- 
tace;whoſc petewze1is equal in weight, yo thepondys of baths, 
which.is preciſely;5p foot. from;the.top::, for it anginch'of 
Maxewy.require.14,of Water, then2g, inches: muſt;requizp 
48$:inches, 01 3.4-t008,, Inaword,itmnſtgo.asiar down, 
that ſurface, that ſuſtajns 2,Billar of Water, .that would 
waterpoiſe. ina Ballange, the. Braſs. Da anda Billar of - 
F £5 1p pes ty and a.a;incheethick, bath which - 


_- 
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"From what is faid, we ſee firſt, that of two heavy b0- 


- dies differing in Weight, the lighter may 'go'further down 


than the heavier, This isclear, becauſea ſlender cyl» 
der of Gold, in form of an Arrow, halfafi inchrhick, and” 
23 inches long,weighing 28 pound (tis no tmatrer;thoush 
che juſt weight of ir be not determined) will 20:down 35 
foot in Water, before it-meet with a furface, whoſe pvrep- 
714 is equal in weight to its own pondws; for'it Gold be 15 
times heavier zaturally than Water, then thefzid Cylin- 
der-muſt go.down before it reſt, 4.20 inches, or 35 toot, 
But a piece of Geld 12 inches long, and fix inches thick, 
that perhaps will weigh 208 pound, will fink no further 
than 15 foot, And the reaſon is, becaufe , if one inch of 
Gold require 15 of V Vater to countetpoiſe it, then 22 maſt 
only require 180, or 15 foot, Note, that both the bodits 
muſt go down Perpendicularly, and not as it were Hori- 
zontally , with their fides downmoſt : for it they 
down after this thanner, they cannot ſink fo far. The 
reaſon of this is alſo evident., becanfe a heavy body 
oes ſo far down, and no further, till it hath thruſt zs - 
much Water out of its place, as will cofinterpoiſe it ſelf in 
a Ballance, That's to ſay, if an heavy body weigh r00 
pound , it muſt go no-further down, than afrer it hath 
thruſt out x00-pound of Water, But ſo it is, thata piece - 
of Gold, in form ofan Arrow, going down ſide-wiſe, or 
with the two ends parallel to the Horizon, will thruſt as - 


much Warter out of its place, as will be the weight 6f ic 


ſelf, before it can'go down 15 or 16 inches from the top: 
becauſe for every inch it goes down fide-wiſe, it expells 28 * 
inches of Water, Ingoing down two inches, it expells56, - 
In going down three-inches, it expells 84, and fo forward, 
till it go down 15 inches, whete it expells | nn : 

nr - -- 
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' but 420 inches amounts to.35 foot, Now, takea Cylin- 
der of Water 35 foot high, and"juſt the thickneſs of the 
Cylinder of Gold, which I ſuppoſed to-be of half an inch, 
and put them in a ballance, - and you will find the one juſt 
the weight of the other, Neither can the piece of Gold 
go ſo fardowa as before, if it go down fide-wiſe ; becauſe 
for every ſix inches it is drowned, it expells a 'bulk of Wa- 
;ter.12 inches long, and fix inches thick, therefore it muſt 
be ſuſpended, before it go beyond 90 inches,or ſeven foor 
and an half: now, if fix inches give onefoor, 90 inches will 
give 15 foot: but 15 of Water in hight, and fix inches . 
chick,is the juſt weight of it in a ballance, vis, 208 pound, 
We ſee ſecondly, the broader and larger the ſurface of a 
Fluid be, *tris the moreable and ſtrong to ſupport an heavy 
burden : therefore the part of a ſurface of Water fix inches 
ſquare every way, will carry a far greater weight, than a 
part four inches ſquare, Though a ſurface of Water 34. 
. or 35 foot deep, be not able to ſuſtain a Cylinder of Gold, 

'Yf it exceed 28 or 29 inches in hight, yet take a Cylinder 
of Gold, 10 foot high, and reduce it, by making it thick. 
er, tothe hight of 20 inches, a ſurface of Water little more 
than 24 foot deep will ſuſtain ic, Orreduce a Cylinder 
LO foot high, which requires a ſurface more than 100 foot 
deep, to a Cylinder fix inches high, a ſurface little more 
than ſeven foot deep will ſupport it, We ſee thirdly, the 
reaſon why bodies that are broad and large, move ſlowlier 
through Air and V Vater, than bodies that are more thin, 
and'{lender, though both be of the ſame weight in a bal- 
lance, For example, 20 pound of Lead, long and flen- 
derlike an Arrow, will go ſooner to the ground of a deep 
VVater, than a piece of Lead of the ſameweighr, in form 
of a Platter or Baſon. The reaſon is, becauſe as the body 
.1s 
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45 breader, lo it takes 2 broader. re-bf a'(urface, 
broader partis ronger andabler thawa narroverparet;and 
ſo makes the greater reſiſtance, The ſame'is the reaſoll, 
why a Bullet fix inchegip Diameter, movesftowlier thas 
-row the Air, ſhotfr nnon; rhana Bullet:one inch 
in Diameter, 'Forthe ſame reaſon; Ships of ſeven or eighe 
hundred Tun, . move far ſlowlier thorow the Aiw,and Wa- 
ter, ithan Veſlels of leſs 'burden. . Ttem,” atge and big 
 _Fowls, as Eagles , move -flowlier, than ſmall Birds, as 
Swallows, Yea, of Fowls of the ſame quantity, one may 
move quicklier than another, as is evident in-long-wing'd 
Hawks, as Falcons, that by the ſharpneſs of their” yore 
move far more ſpace in hatt an hour, than Kites, 'or Gole- 
Hawks, whoſe wings are rounder, We fee fourthly; thac 
there's nobody how heavy ſoever, ' but it:maybe ſapport- 
ed by the ſurface of a. Vluid,-eicher 'in'Air oriinVVater, 
I granc;' the ſtrongeſt furtace-of Air, 'that can be hat;''is- 
. hotable to ſupport more weight, thana Cylinder of Gold 
28. inches high : yeethough vu 'and broad; as 
2 Mill-ſone , if it do-not exceed the ſaid hight, 'theAiris 
- "able to ſuſtain it;, 'For the ſame cauſe: if. .it were; 
to fteeia MHill-floneof the Air, -that refts'upon it,itheiAir 
below would lift itifrom the:ground, and carry:it-up many 
-fathoms, .even:till it-came to.a ſurface; .equal in:power to 
theweight ofthe Stone. - Or; ifalarge M5l{-fpnewere de- 
-mitted-trom the top of che A47moſp here; towards;the:Eartb, 
1e could hardly: couch. cheiground, being detained by the 
ways by a ſurface connterpoiſing it, ' »Or ifit did ronch, 
through the {wifcne&.of the motion ;. it would ſurely, 
n::were, rebound ; and+be. carried' up: again,-:.1c' is 
wayes to be,remembred, . that*in-fuch. trials71the Airs 
Auppoſed' nov te.4ollow, .or to'be-united,. after. the Stone 
as:'2 O paſſeth 
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paſſeth thoroiy,; | Now itthe-Air beableto'do-this, far 
more the; V/Vater, thats 6bbdya thouſatid times heavier, 
We fr fiithly the! walus\/.whþ. hevrybodier more ſo 
exfily thordw Airs; and; Watet, namely becauſe che parts. 
that were divided;;: by the t:ts-moved; are pre- 
dy reunited, -and lated; again. |by which 'means.it is- 
orwetd, 'the Preffare upon the: back, being as much 
«the Preſſure befote; . - If this were: not, nobody ,what- 
{oever would be able to mbve.1t felf:ohe foot: forward, 
'Bax exawple ; if, whena man hath advanced one ſtep ftor- 
ward;: che Air did gatcloſe againupon his back, the force 
af the Air dponhisbelly and breaft;, would not-only- ſtop- 
kimybuc violenely thruſt him backward, © We ſee fixthly,. 
the reaſon, why the ſame 'body deſcends with more d ith; 
culty;pborow Water, thaw Air, becauſe a'ſuttace of Water 
ger, 'than a ſathace 64: Air. Weſece ſeventhly,. 
#hbar:d wow body. .is /vever: ſuſpended by a; ſurface: of 
\'Wattr,--or Aif; ingding down; till once it hathdiſplaced, _. 
25-mnch Water or Air, as will counterpoiſe it ſelf in a bal- 
Jange-:.:T his:is clear {totn-the Braſs: C D, that goes: al- 
awajfesgown; till: itexpell-its'own weight of Water, - For 
thiveaufe ;cif a: Avi fone: were! demitted, or ſent down - 
rom che:top-of the Air; and never reſted , 'rillit:-came 
withingo fathomot. the £477h;:then fo.much Air., as is- 
obpelied by.che deſcent; is the juſt weight of the tone. 
Weſee eighthly;the heavier a.body.benatsr «liy;than Wa- 
-ter,'it goes the turther down, and the lighter itis, _it-finks 
the. lefs;: For if -C D were-of Gold, it would:go-fur- 
ther down; than being of Braſs or Iton : : and if CD. were- 
a.ſtone, ne a in (pecie than Braſs; it would nor go + 
fo fardown, ' This lets us know the reaſon, PERS, 
ns SE EY CIS 02.029 Ways, 
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cha thinner, whie zandighter, ©-V,Ve tee pinchly, char 
the Preflure of the Air'is determinable, even in ics heigh 
degree ;and ſeemes: to: be the lame in all places the 
world 3 ut the: Preſſure: ofthe Water: is 'got do. The 
_ reaſon ofthe firſtpattis; becanſe the Blemaitiof Airrſvens 
ro be:of the ſame! hight:in all places ,:and; ithfrelorewe 
may know its outmoſt Preſſure, which'is juſt equivalent ts 
the weight of 28 or-2g inches of Gold; or Metcgry;: :Bur 
becauſe the deepneſs.of the Sea js variable; therefore the 
Preſſure \is- variable 'ikewiſe; :'Yevif the exaftderpark, 
of the deepeſt place were. known, ic\wereks caſte to:dt- 
rermirie: the' greateſt: Preſſare 'of 'it;z as:to:determigectlic 
greateſt Preſſure ot theiAir; : We fee tenthly, #hatavay 
{malt weight added'or ſubtracted in:height,- will ichange 
andalcer che coudterpoife of a;Bluid, ©:;Becaufe if, you lay 
bur ahipnecoagacichntatp cbs: braſs ar, B; it ptaſengly 
ſubfides accotdingly!: or cakeioneounce from-it;and i2-ifes, 
-Buechough never ſo muct-weight'be added to'it , ar:ub- 
traced from it in thickneſs, no alteration follows, There- 
-forepthough this\piece of Brofs IC: D1;>tharti.nowbur m2 
_ .inckes in thickneſs, were amade 94, by! whichmeagszke 
| azight would betripled andmote; yorthe :{ſamedutfnes/A 
, NB. would ſuftainit: yet, addtoir.in alticute;rbinoac 
inch, 'and preſently it ſinks doymproparciedablyc3:!Tti's 
1evidently , difcovers che reafony whytavealifforthbeAdr, 
-60 {upport 2 Cylinder of Mexcury 7iliches!thickyastoiſip- 
iportia Cylinder hilfani inch thick:andwhyic cahnorſup- 
portmore in helght.than I RGREP- 
port leſs, c Nowchereafonpwhyz thioken Pillar, ds asrafi- 
of: fuſpended; as thinmeryidithisy; btrapfelfaiNillavoidinr- 


 !eutyberhicker; andicon heavidid chantix cahes a 
; ſequentty! wha ft 


upon: 


: broader ,cadd ronfequenth'a ftoogedlrtade of 
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up6n- if ir be bueſNltndler ,-and ſb but light; chewir takes v 
Teffer part of a furfaceto bear it vp,” and conſequeiitly x 
weker;- by which meansthe Paydosof the one, is alwayes 
+ aero to--the” Poremtia ofthe other, :. Is it notas 
eafetor a Pillar.of.flone,;'6 foot iniDiamerer, . to ſupport 
another fix footin. Diaineter 5: as itis: fora Pillar one foor 
in Diatecer,''to ſupport a+ Pillar one foot in Diameter? 
Buc as'z Pillar one foot in Diameter:, cannot ſupport a Pil-» 
hr '6-footin Diamerer:; 'neither can aſurfaceof Air, one 
inchjiwDiamerer;; ſupport a-Pillar of .Mercury:6 inches in 
-Diamecer; : Bur why xz larger part; of a ſurface be 
| erthan a-nartower part 2. Tanſwer,the one is ſtronger - 
'thawthe other,for that ſarde reaſon; why a thicker Cylin- 
der;is-heavierithan-ia thinner: far what I call frength in a 
-ſurſace,! ies nothing Elſe bit wright, and what 1 call weight 
in's:@ylinder © :ing ndrking elſehne wth. ''Theſame- 
. thingharh rwo-names; becauſe'the pillarof aFluid preſſech 
down, .and the ſurface/ſupports :. therefore , : in the one its- 
- called pondur;-. imche other porentia, As when two. ſcales - 
 reinequilibrio; either thisy..or that. maybecalled the pox- 
: duey;-ocither this, ;.ar that:, -may be called theputemtia, . 
*NowHay,if a partiof a ſurface four inches broad; have as - 
- much weight: or force init; as a Pillar: of Mercury: four | 
inches thick; : chen ſurely; a part of a[farface eight inches - 
. broad; muſtihaveazmunth weightant torceiic; .a5 a Pillar - 
. of Mercyrjeight inches thick;]Bac why oughe aſurface-to » 
- ſuccumb; .whenthePillat grows imhight, -and not: co fail 
. when:itgrows onlyrin breadth * 4a/.;V.Vhen itgrows in : 
- breadth, the pondas fever exceeds the _ 3: but when - 
- ie: becomes: higher;-ther-it; becomes heavier, That's £0 - 
: ay? when's Pillir grow$braader; there's not 'one; part-of 
1 hehes ehatediaesirþ, mdoebardenod than ndabet »- 
t: #7! "ST G Je1NF ; 
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Ceing the putt eight inches-broad, !isno mote-preſ{ with: 4 
Piliz eight-inches thick z than the part = thou? ih KU} 
ispreſt with a Pillar four inches' thick: as; eight ounce of 
Lead in this'Scale, is no- more counterpoiſed. with eight 
qunce.in the other Scale,: thanour ounce ip, this Sale, is 

 equnterpoiſed with four if the other, - Burwhen a Cylin- 
der growsn-highe,. the poydus exceeds. the potentia, one 
part of a ſurtace being more burdened than another, We 

feeeleventhly, that ina large ſurface of a Fluid , wherein 
are many. partsz each part is able to ſuſtain 1ts own proper 

burden; So @ part eight inches in Diamerer ſupports a 
Pillar eight inches thick ; and a: part four inches, ſupports 

-2-Cylinder four inches thick ; but cannot. ſupport a Pillar 

fix inches thick, Bur this ſeems-rather to flow from the 

#ifpraperiion.ot HMagnitudes,(eing a.circular plain 4 inches 
in djameter;capnor receive a Baſe of a Pillar.6 inches india- 

| meter, - > Bue rliis is certainfrom the-very.nature of Fluids, 
. that in a deep V Vater, wherein may bediſtinguiſhed 190, 
- or 1000. different ſurfaces:, each one isable to ſupport his 
 ewn burden, and-no more, on I Eno NE 


EXPERIMENT XIIL 
- Figure 17, 18, 19. 5 £1091 
' EY making this Experiment leis Bodies of 
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take two 


- Braſs, or Marble well poliſhed... Make-them of any 

. quantity ; bur for this preſent uſe, leteachof them be tour 
inches broad ſquaze-wiſe, Upon the-back part, let.cach - 
ene have an handle abour fix inches 10ng,otthe ſame meral, . 

formed with the g/aip it (elf, in the tounding (if T- y be 
of Braſs) aj cepeſeare in-rhis Shemariim, When 
; : .._ | eheyy 


Tito -Hypzoldatteal Experiments, 
pn hebirnd reptted , 2n0ine their analy tenet 
of Water, and having thruſt che one tacealongſt upon'the 
other. with all che ſtrength you have, till all the four edges 
" agree, rwo'wher' wen a mane 4 A B,and C D, you 
will fadtherticleaveſosclofs together, as if they were bue 
6ne'Body- Ki ww is this, thar ordinary ſtrength will 
48 pull them 2findet; and that under a ſurface of Water, 
_ a ſtronger pull is required than in che Air, | - 35k] 
"That we'may dedace ſome Hydroftatical concluſions 
from this Experimetit , ler us ſuppoſe theſe-two'plein Bo- 
Yies to be'united'in the middle:of the V Vater IKPQ, 
Tthat's'74 foot'deep; and ſaſpended by a beam or long tree 
TV exiſting in the Air, near the top'of the V Vater, by a 
chord s E' pathng between the middle of. che beam', arid 
theend of the handle ar'E.- Suppoſe next a great" weighec 
of Lead R;' 350 pound; tobe appended'rothe enidof the 
Kandle at H, of the under plaih Body 'CDN O..* This 
done, Taffitm,char the'beam T V, neither ſuſtains the uh- 
ter plain Body  C D'N'O GH-; nor the 350 pound 
weight of Lead R, that hangs d&wn'from the handle GH. 
It. it. be objeRed , that the beam ſupports the upper plazy 
Body ABLMFEFE; therefore.,it muſt bear the weighe 
alſo of the under plain C DN O GH, with the weight Ry 
ſeing they are both: united. ragether , and cleave ſo cloſs, 
,as it they were but one Body, I anſwer , it ſupports the 
'8ne- naqueſtionably , but” not the other,” To explicate 
'this' #5d-9fatical Myfidty, muſt ayer three things;; firſt, 
that the inferior plazp is ſupported by the upward Preſfute 
_ 'of che lower VYater PQ NO,” Secondly, that the 
>irded whichthe beam ſuftatns ; -is-not the weight of the 
We plan bit thewhighrof the 34 fuk of Warer TK 
2M. Thidy> thar'this weight is exictly the weight 
v3: = 
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| of the inferiat-plein's and: Lead: Ry 1Byr is.it not. mote 
edfie-to ſay ; that the1beam:-(uppares-both the plains 2. T 
; aaſwer, if {ay (0; Icanneither affirm tiuth;nor{peak con- 
ſequentially,. But may-iz not be ſaid, : that the inferior 
g 


plainis fupported both- by. the beam ,. and the lower water 

P.QNO £7 Tanſwer-this is impoſſible: becanſe oneand 

the fame weight, cannotbe:ſapported:totally,::by twodi- 

in@ ſupporters, ©; i lo 7 neg 
For making theſe aſſertions evident, TI muſt-ſuppoſe the 
ſuperior Water IK LM to be 34 foot deep, and to 
| weigh,it it were put.into a ballance,q00:ponnd ;/and which 
| is-unqueſtionable,; thatthe (aid Water reſts upon the back 
| of the ſuperior: plais L M.- Tſuppoſe ſecondly, that the 
| lower Water PQ N.O-weighs as ,much;, and:thruſts up 
| the inferior p/ain with as, great weight , as-the ſaperior 
) plain is preſt down with',o by-the ſuperior 1Wafer,  :Phis 
iseyident from-former-Experiments; -':And bftly., Iſup- 
poſe each plain to: weigh two pound, and the weightok 

Lead R 350..It is to-be obſerved here,that nomiſtake maz 
ariſe in the calculation atterwards , that though it be Grid, 
this-34 foot of / Water weighs 400pound ,- yet in/irſelt:ir 
weighs but 209 z: bac. confidenng the-Preſtuce of ithe: Amr 
upon I K,which is as much, -it' may. be rrulyiſaid coweigh 
40p, Theſetbings being premitted, I ſay the weight thar 
thebeam T V ſuſtains, is not; the-weighe: of the: inferior 
Jain ,' and the Lead-R: ,- but. 3 5/5/pound of-the ſapeti- 
or 'Y Vater IK LM., and coaſequentiy , that theinfe» 
Tior plain is ſupported: by : the lower V/Vater PQ Ni, 
Thereaſon is, becauſe the lower V Vateripreſlſeth P with 
.the weight of 48 pound, Its in ir felf -400.pound ;'/butr - 
-being burdened; with: 35 2:,j it cannoe thruſt up with more : 
- weight than 48; - Now; it prefing upiwuth any + | 
the- 
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in 
thebeam of -48; "und counterpbiſe (@ much -6f the ſupe- 
tiot Vater; and conſequently'-the beam muſt ſupport 
only 352 pound of it; But put the caſe (you ſay) *the 
weight R , wwere'130 pound, 160'pound, or-1.80 ponnd, 
would the beam be leſs or more burdened with che fuperi- 
or” Water'r »Tanfwer, it R be 1y0 pound, then the beam 
ſupports only r452ipound of the ſuperior Water for if 
the inferior be only burdened with 130, the weight of R, 
and with two the weight of the inferior p/ain , then muſt 
ic prefs up with 368, and by this means,muft eaſe the beam 
of ſo much, -itſuſtaining x32-pound only, - According to 
this compting, when the-Lead R weighs 160 pound, the 
beam ſupports only 238 pound of the ſuperior Water. 
If ic weigh r80,pound, it ſuſtains'318, [And if the weighe 
R:were taken away, - the beam ſupports no more of the 
duperiat V.Vater than two pound: :-'- ' CITE 
-:;:'To proceedalitcle further ; imagine the two Plains to 
be:drawn up'17 foot nearer the firſt ſurface 'T K, namely as 
high-as Z W. This done, theunion breaks np, and they 
eſently fall aſander, . *The reaſon is, becauſe the 'fur- 
face ZW is'not able toſupport-3572 pound, but only;300, 
which 'T'proveithus;: : If :68 foot ſuſtain 400, then 5 
foormulſt ſuſtain 300, * I ſay 68, and' not 34, becauſe'ss 
was noted, -the Preſſure: of che Airupon the-furface TK, 
85 equivalent” ts other-i34 foot : 'and therefore thongh 
4he;decpiefsofithis/ViVater;betweenTK and L M-be bac 
<3toot really, 'yer-itiis 68 foot virtually,: and: in'effe@, 
ImigineTecondlythefurtaceT'K to fubſide-17 foor, name- 
dJyZ W, - In this caſc the union is brokenalſs, and the 
:lower Plain talls from cheupper,” 'The reaſon of this, 1s 
the: ſame with:the formev gi berauſe by/ what proportion 
»yoau/diminilh chevkight/ tf rhe ſoperior Y Vater,: by char 
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ſame proportion you diminiſh the upward Preſſure of the 
lower -V Vater. Therefore, ' if you ſubtra& from the fu- 
erior V Vater 17 foot, that weighs roo pound, youſub- 
tra likewiſe '200 pound from the inferior V Vater, and 
conſequently, you make it-preſs-up-only with 300, bur 
300 is not able to counterpoiſe 352, JH ff 
Let us ſuppoſe thirdly, the ſuperior Plain, and the fy- 
perior Water to be annihilated-z then ſay , the Preſſure 
and force of the under Water would thruſt up the inferior 
Plain andthe weight'R about eight foot higher then X Y 
and there ſuſpend them, The reaſons , becauſethe ſur- 
face X Y, beingable-to ſuſtain 400, and being burdened 
only with 352 , muſt have the weight of 48, Now 
the upper Plain being'taken away , and the upper Water 
alſo, and the empty ſpace of both remaining, the ſaid 
weight of 48 pound, 'muſt carry the under -Plazz as high as 
is ſaid, Let us ſuppoſe fourthly, the Preſfure-of the Ele- 
mentof Air, thatreſts upon I K, to be takenaway, then 
muſt the two Pl4zz bodies be diſunited, the inferior falling 
from the ſuperior, The reaſon is, becanſe in-this caſe, 
the ſuperior Water would have but the weight of 200 
pound, and conſequently the inferior, would preſs uponly 
with as much -: but 200 is not able to counterpoiſe 352, 
From what is ſaid we ſee f11ſt , that in all Flaids there is 
an upward Preſſure, as well as a downward ; and-that the 
one is alwayes of equal force tothe other : becauſe the in- 
ferior Plain is preſled up with as great force , asthe ſupe- 
rior Plain is prefled down with, We ſee fecondly , that 
in Fluids, there is a Pondus and a Potentia, The Potentia 
here is the inferior Water , and the Pordvs is the ſuperi- 
or, Or, the 350 pound of Lead R, may be called'the 
Pondus, which counterpoiſeth .the Potentia of the furface 
| P of 
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Water is kept off; by which means the back.is preſt more 

than the face, . Now, as the inferior P/aiy becomes hea- 

viet and heavier, by making the weight R more and more 
: | __ weighty, 


Þydzoſtatical Experiments, ns 
weighty, the leſs and lefs is the face of the ſuperior Phe 
up. Hence. it is, that-as this inequality of Preſſive. 
becomes greater and greater; ſo the weight of the ſuperiz; 
or Water, afﬀfeats the Beam more and .more, Or, ifthe 
ſuperior P{ain were a ſenſible body, as Animals are, it 
would find the back of it more and more burdened, accar- 
ding as the weight R, becomes heavier and heavier, We 
ſee ſeventhly, that Water weighs in Water : becauſe all 
the weight the-Beam ſupports, 1s the burden of the ſupe- 
rior V Vater, and not the burden of the inferior Pl/4#n;: ot 
of the weight R* It ſtipports the weight alſo of the {upe. 
riot Plain, but this is not conſiderable, This is only to.be 
underſtood, when the Preſſure 1s unequal z for it the 
per Plain were as much preſt up, as it's preſt down, the 
weight of the ſuperior V Vater would not be fonnd by the 
Beam, We ſee eighthly, that the higher a-ſurface be, it 
is the weaker , and the lower it be,. it is the Mtronger:: be- 
cauſe when the two plain bodies are pulled tip;17 foor, they 
fall afunder, We ſeeninthly, the vanity of the common 
opinion, that maintains two plain bodies to cleavecloſs ro- 
oether for fear of wacuity ; and that: neither Hamare nor 
Angelick ſtrength is able'to break this union, [without the 
rupture and fracture of them both, I 2 
It may be enquired, upon ſuppoſition, that the inferior 
Plain had four holes cat chorow the: middle, ſquare-wiſe, 
as AB CD: in the 18 Figure, what Phenomena would 
follow? . Before 1 anfwer, conſider that this Figure repre« 
ſents theinnerface of the Braſs-plare'© D N'O, of the 
17 Figure, which as was ſuppoſed, is folir inches from fide: 
to fide, and conſequently contains 16 ſquare inches, Now, 
imagine the under pla;zz C D N O' 7 while it isunited to 
the uppermoſt, ro-have four ſquare inches catred:our of ir, 
Fd: as 


16s Hydzoſtaticai Experiments, 
28:A'BCD: Theſe things being rightly conceived, and: 
underſtood, I ſay, when the ſaid holes are cutted thorowg. 
thebeam T V, that now ſuſtains 350 pound, ſhall by this 
means, only ſuſtain 250.-pound, To make this evident, 
conſider that the under plazy ( as was ſaid) contains'16 
ſquare inches, Next,that the top of the inferior Water 
upon which the plazx reſts, contains as many,and that every 
inch of the Water weighs 25 pound, ſeing the whole, as: 
was ſuppoſed before, weighs 400 pound, Now; I ſay, the: 
beam muſt ſupport only 250 pound ot the Water IK L M;: 
becauſe, theſe holes being made, the top of [the inferior* 
Water comes through them,and preſſeth up the face of the 
ſaperior plain with 100 pound, and fo aſeth the beam of- 
ſo much; I affirm next, that thoughthe- inferior Water: 
N O PQ bein it ſelf 400-pound , and conſequently able: 
to ſupport the inferior. plazz , with the weight R, albeir. 
they weighed ſo.much ,. yet the ſaid holes being cur our, 
itis.not able to ſupport more burden than 300, . The rea- - 
ſon. is, becauſe of 16. parts that- did actually bear up be- - 
fore,thereare only 12 now that ſuſtains,, And every one: 
of. theſe twelve, . being but able-to ſupport -2 5- pound, it-+ 
neceffarily follows ,: that the greateſt weight they are able 
to ſuſtain, is 300 pound, I affirm thirdly, that if a fifth: 
hole were cut through, the under plaiz would tall from the 
upper ; .becaulſe. in this caſe, the inferior Water is not able 
to ſupport 350 pound as before , ſeing of: 16 parts, there- 
are five wanting ,andeleven remaining;cannot ſupport more- 
weight than'275 pound, Moe queſtions of this kind might: 
be propoſed ; -as firſt what -would come- to--paſs,: if the 
the upperplaiz had as many. holes cut through it,- anſwer- 
ing to the four of thenether £ Secondly, what would fol- 
omit the yether plajy were intice, and four bored _—_ 
| the 
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HÞydzoſtatical Experiments, 17 
che upper ?- But- I-ſhall ſuperſede, - and leave theſe to be 
gathered by-the judicious Reader, — 
From-this-Experiment we ſee firſt, that the broader ang 
larger a ſwface of a Bluid be, it's the-moreable to ſuſtain 2 
burden, and the narrower it be, 'tis the leſs able, Second- 
ly, that each part of a ſurface, is ableto ſuſtain ſo much 
weight, and no more,-and no leſs, I: 
Before I-put a cloſe to this Experiment, it will be need- 
ful ro-anſwer an objection, propoſed by Door More: in his 
Antidote againſt Atheiſm , againſt the Preſſure of the Air, 
which in effe& militats, by:parity of reaſon , againſt the 
Preſſure of the VVater likewiſe, Meargues thus, If the 
Air were-indowed with ſo much Preflure, as is commonly 
affirmed, then it og to compreſs, ſqueez,or ſtrain toge- 
ther, any ſoft body that it environs, as, v. g; Butter, Pur 
thecaſe then, there were a piece of Butter, four inches broad 
every way, and one inch thick , containing 16 ſquare 
inches, upon every ſide; as may be repreſented by the 
Figure 19, In this caſe, there is a-far greater Preſſure, 
upon the two faces,. than upon the four edges, and there- 
fore, -it ought tobe compreft, and ſtrained together, to 
the thinnels 6f a ſheet of Paper, For anſwer, let us ſap- 
poſe the piece of Bytter, to be 30-or 40 foot below the 
ſurface ofa Water, where it ought toſuffer far more Preſ« 
ſure, thanabove in the Air, Next, -that it lies Horizox- 
tal ,, with-'one face upward, and the other downward, 
Thirdly, that'the upper face ſupports a Pillar of Water 
200 pound weight, and conſequently, that the under face 
is preſt-up with as much,” And laſtly, that every edge is 
burdened with 50, It may be repreſented, with the help 
of the fancy, in the 19 Figure, where AB is a piece of 
Butter four inches ſquate, and oneinch thick, Only take 
7 2 Une notice, 
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notice; *tharnothitis here is repreſented to the fight, ſave 
- one of the four edges, namely'A B the other three , and 
* the tiyvofaces being lefr to the fancy : Yet, the upper face 
may be ny yemm by FHKM, and theunder by NO 
PQ.-:/ Theſe things being rightly underſtood , it is won- | 
dered, *why-the two great and heavy Pillars of Water, the 
one EGILFHKM,, that prefſeth downward , and the 
othet NOPQRSTY , that pteſſeth upward , do not 
ſtrain together the ſides of the Butter; * ſeing the Preſſure 
of. the Water B C , and the Preſſure of the Water 
D A., are far inferior to them for ſtrength, even by as 
much difference, as four exceeds one, Though this ob- 
jetion' ſeem ſomewhat, yet it is really nothing, which 
I make evident after this manner, Firſt, T grant that 
the npper face FHKM is. burdened, with 200 pound, 
and thenether face NO PQ withas much, Secondly, 
that the edge B, is only burdened, with 50 pound, as is t 

edge A, The other two edges , ſuſtains each one, as 
much, Secondly, though this be , yer I affirm the two 
fides 'to be no more burdened , than. the edges: that's 
to ſay, the Preſſure upon the fides, is equal to the Preſ- 
ſyre uport the edges, which I prove thus, The Preſſure 
apon'thepart M, is equal to the Prefſure upon the partK, 
but the Preſſure upon the edge B , is equal to the Preſſure 
upon the part M : therefore the Preſſure upon B, is equal 
20 the Preſſure upon K. T he major Propoſition is evident, 
'becauſe the Pillar of Water LM; ' is of the ſame weight, 
with the Pillar of Water TK. The Minor isalfo evident, 
becauſe, the Pillar B Cs of the ſame weight, with the 
Pillar LM, Now, if the Preffure upon the edge B, be 
-equal-ro the Preſſate npon M and K, it muſt be likewiſe 
-equil to the Preflare upon Hand F. - It this be, then the 


edge 


the VVater EFGHIK, and. ſuffer the Buvter: ops j- 


pls care 
. 


edge of the Butter B, mult be no more preſt, than the fide- 
FHKM : therefore the Water BC, can no more yeeld 

to the VVater EFGHIK LM, and ſuffer the Butter to. 
be ſqueezed out at B, than the V Vater L M, can yeeld to 


ſqueezed .outat M, 1f any man ſhall infiſt, and ſay, that | 
the-upper face bears the weight of four Pillars, which, | 
weighs 400 pound ; but the edge B.is only burdened with 

50: therefore 50 ought to yeeld.'to 400,,';T anſwer, ac», | 
cording to the 29. T heorem, namely. , that.athioker Pillar. | 
ofa Fluid is not able to preſs, or move a ſlexderer , unleſs: |. 
there be an unequal Preflure., therefore the thick Pillar, |. 
that prefſeth the face, cannot moye the {lender Pillar, that '- 
prefleth the edge : but there is here no unequal.Prefſuce,. 
ſeing the _ Y.ZY , is of :the (ame hightwith the. | 


four Pillars that reſts upon the face of the, autres, -I grants | 
if the ſaid Water were not ſo high, as.the other is, by the: | 
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ſmall , thick or ſlender, provided: they'be all of. thie' 
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EXPERIMENT XIV: 
| Figure:20, 


*T* His Schematiſm repreſents a Veſlel full of Water 

' Þ. +8 foor deep, EF isa Gtaſs-Pipe, open art both 

ends, about 9 foot high,and one inch in Diameter, ABC 
D isa Veſlel of Glaſs, or of any other metal, thorow whoſe 
orifice above, the ſaid Pipe comes down, BHI isa Pipe 
going out from the faid Veſlel, crooked with a right angle 
at H, thar the orifice T may look upwards, That ſome 
Hydroftatical concluſions may be inferred from this Expe- 
rimenc, fill the lower Veſſel AB CD with Quick-filver 
almoſt , then pour in as much Water aboye it , as will 
fill 'the ſpace ABH, leaving from H to I fullof Air, 
Next, thruſt down the orifice of the Pipe E, below the. 
ſaid Water and Mercury, till it reſt upon the bottom CD, * 
Laſtly, Rtop well with cement the paſſage of the lower 
Veſſel, through which the Pipe came down, ' that neither 
Air nor Water may go out, or come in, Theſe chings 
being done, let down this Engine to the bottom oi the 
large Veſlel, which, as was noted, is fall of V Vater from 
MN toKL, 8 foot, and you will find the Mercury 
to tiſe in the Pipefrom ABrto G, 6 inches, andmore, 
The reaſon'is, becauſe there is a Piflar of YVater KT, that 
enters the orifice I; arid preſſeth down the Air, trom Ito 
P;''3 inches, which beforewas 6 This Airbeing ſo bur- 
dened ; inſtantly preffeth forward the V Vater HBA: 
and this preſſing the ſurface of the ſtagnant Mercury A B, 
caufes the l1quor runup the Pipe from A'Bro'G;, 6 inches: - 
The reaſon; why itirſeth 6-inches, -is this: between the - 
ſurface of the ſtagnant Mercury A B, and the'top of the 
-f | water 
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Water LOK, are $4 inches, Now Water being 14 
times »arwally lighter then Mercury , there muſt be: 14 
inches of Water, required far ſuſtaining one inch of Mer» | 
cury, and conſequently. 84, for ſupporting 6. For a 
ſecond trial , lift up the whole Engine to the top of. the 
Water , and you will find the 6 inches of Mercury B G 
fink'down, and become no higher within the Pipe , than 
the ſurface of the ſtagnant Mercury A B without, * The 
reaſon is, becauſe by coming up above the Water , the 
Preſſure of the Water K I, js taken away from theorifice 
I, by which means the compreſt Air H P, extending it 
ſelf to I, liberats the Water A B H of the Preflure it had, 
and this freeth the Mercury of its Preſſu:e, and 'fo the. 8 
inches falls down, For a third trial, ſtop cloſely the ori- 
fice I, and let all down as before, In this caſe , 'yoa 
will find no aſcent of Mercury from. B to. G: .be- 
cauſe the Water K' I cannot have acceſs to thruft 
down the Air from T to P , as formerly,” _ © 
*- Fora fourth, open the ſaid orifice I, white the Zg72e is 
below the Water, and you will find the Mercury ile Froih 
B to G: becauſe the Pillar of Water K I, hath now acceſs * 
topreſs, For a fitth trial;ſtop the orifice 1,” and bring up 
all tothe top, and you will find the fix inches of Mercury 
B G ſuſpended, #s if the Ex2;znewereunder the Water, 
The reaſon is, becauſe the ſtopping of the orifice, keeps the 
incloſed Air P H, mnder the ſame degree of Prelfure it 
obtained from the Water KI, Fora faxth proof, * Opets 
the ſame orifice I, while the, Engixe is above the Wa- 
rer,, and you will find the ſix inches of Mercury fall down, 
becauſe the impriſoned Air HP, obtains now its liberty z 
and expanding it ſelf from H to T, eaſes the Water B H 
of the burden it was under, For a-ſeyenth ; pour in n 4 
| inches 
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and you.-will find the-whole fix inches fall down} The 


reaſon is, becauſe the Water: KI, is-not able to ſuſtain, 


both' the- fix- jnches..of. Mercury and che Water, thats. 


poured in any one of them being able rnd uſſtenet 


counterpoile it; , For an- eighth: crigl; empty'the Pipe of 
the ſaid - Water , And after che Mercury is aſcended from 


2 word, pour in as much Water,as willfill che Pipe to O,. 
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AB to G, as formerly ;: ſuck outthe whole Air between - Þ 


G and F, and you will. figd ghe Mercury. to riſefromr G to - 


'29.inches,... The reaſon of chis is:evideac fromr the 
Pillar of Air $K , -thac reſts npon the top of the Pillar of 
Water: K-I + for.by ſucking ouc the ſaid Air , you take 
awa The peylny Of T 
of the Pillax. SK >. therefore ir finding ics counterpoiſe 
removed , .preſcntly. cauſech the Water KI, 't0 enter 
farder within the crooked Pipe, till ic hach preſt up the 
liquor-to;,R,. For a ninth trial, take the fix inches of 
flercury B G, | and;put them into the ſcale ofa ballance g 
Wk 


e as.much Water, as will-fill. the Tub between 


AB and O, and.put.it into the.other ſcale; and you 
will find a, moſt ; exa& counterballarice berween them; 
Thereaſon is , becauſe if the Water K H, or a-Pillar of 
ahat hight, beable to raiſe and coumterpoiſe the Mercury 
RG, then. muſt; as much: Water ,, 2s fills. the Pipe 
betwen.B and O, be the juſt weight of ic, The reaſon of 
this conſequence is; . becauſe theſe two Waters are of the 
ame weight : therefore, if the one be the juſt weight of 
it; the other muſt be fo coo, It it be ſaid, that che 
Water , that, fills the Pipe between B. and. Q, is far 
oy T | thicker, 


weight, that counterpoiſed the weight 
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chicker , thenthe Water KH; therefore they cannot be 
both of one weight, I anſwer, equalityot altitude, in this 
Ballance of Nature, is. equality pf weight : | therefore 
ſcing the one Water, -is as highas the other; they thuſt 
be-both of one weight, -: Tf .it be: ſaid}; that: a Piltabef 
Water between K and H, cannot counterpoiſe the* fi 
inches of Mercury B G, both being put into-# ballunee + 
and the reaſon is, becauſe the one is thicker ehanthe other, 
I anfiver .; this only proves that two Pillats' differins in 

weight in the Libre or 4ificial- Ballanis, meay beofone 

weight in the Natural Ballance - becauſe in the Hifchd 
. Ballance,, bodies counterpoiſe: one another ;! according to 
_ all their dimenſions, but in the Natergl Ballence, fuchas 
this Pngineis, | Fluids counterpoiſe Qne- angther , accords 


ing tot ir dtit#dexonly. 03 3: 213% 934 49 202 LIL! 
From the firſt wvial;, weconclude Gelb; thet 'Witet 
evett in its own place gravifats: ant} meighs;'b -this 


Water by its Preſſare, \de fad7o thrafts up 6 inches" of 
Mercury, ,1Wefeeiathe next adds hates DANNINE If 
2 Fluid; is 38 eaſily cottifnunica Hurdzontally; £6 Fhpeys 
dioviarly 5 beviuſe he: Preſſiiteruiatongſtfroiy 'H$6/'B! 
| We ſee thirdly, \thac Fluids, may-haveasmuck —_ 
begotten: init em:, byen while. —_— evironee: 
cloſely ras. Gli hate,  wheleby by: nA op or Preis, 
. immediatly edt perpundictar Hfeg'lf k 
effzas it they arias x as andet:th@P?eMuter beck 
a Mercury -A.B:C Dj, 'is/as + muck buxderned 'with( the 
eſſure that comes from 'M asf thdupperipte of the 
Veſſtl AB;'were opedeolerd theufaperter reli by 
ES ther unter the roof ofa 
1s21nder as'greata t anePraffars ww h&@ AT wht 
that's: 5 ditectly yader the: Prefſute"of ths drop, 
Q 2 


124 Hydzoſtatical Erpertments, 
VVeſee4tourthly, that the Preſſure ofa Fluid, may be at : 
eaſily. communicated thorow: the patts of” Heterogeneous 
Eluids, as thorow the parts of Homogeneous 5 becauſe the 
Preſſure of the V Vater:K1; is as eaſily'.communicated 
thorow the; Air Þ H,; thorow the Water HB , and tho- 
row- the. ſtagnant. Mercury: BD to the orifice E;; as if - 
nothing interyeened-bue-V Vater, V Ve ſee fitthly, thar 
 Metcuzy canſuffer a Preſſure , as well as V Vater or Airs 
becauſe the fix inches cannot riſe from: Bro G , unleſs the 
CaGnane; Metcusy :A B.C. D were. compreſsed ; even in + 


all che parts.of ir, _ | | 
. - Fromthe ſecond trial ;;:we ſee, that there cannor bea 
Pondys ina Fluid , unleſs there bea Porentia, tocounter- 
iſe it :. for:when: you cake: away the'Water- R I:,-by 
ing up the -Engine-to the top of the Water , the Mer= 
cury *B G:preſently. falls down;; From the third trial, we + 
conclude, . chat the-Preſſure of a Fluid, cannot becommu- 
nicated thorow ſolid :Bodies +>for when the 'Zxgize 1s - 
drowned below :the Water » with the otifice'T, topped, 
no aſcent. of Mercury follows;;. We conclude from: the 
fqureh; crial., chat.it is-impoſible' for two:Finids to coun- 
terpoiſe one another; unle(s they be i»-Z£qulibris; becauſe 
the Water.:K 1, cannot fuſtain the Mercury BG, unleſs - 
It be of the ameweight;-From the fifth, we conclude, thar 
a Fluid may-þe keeped::under the fame degree of compreſ- 
+», Hon, after -rhe-ſuperiotWeight. that begar it; is taker - 
away ': for aſter the Engine is brought above the. Water, 
with the orifice I Nopped , :the- Mercury BG is ſtill ſuf 
pended, evenby yertue of the-Preſſure, "that's in-theſtag- - 
nant Mercury, . This tells usi; that a fphere of glaſs full 'of : 
Air, wy (a in its Brxfil:;\1even though the whole Elke-: 


: 
oO 


; _ - _ | _ fi i | 


4 $ 
ye IRA: > ny _ 
7 Oy Ot rn 
073 WARE 


" "Hpdzoftatical Experiments, 725 


ſixth we gather, -that a Fluid cannot abide under Preſſute, 
when the burden is taken away that begat it, or that keep» 
ed it under Preffute : for by opening the orifice I, the 
Air ÞP H extends it ſelf: and ſo are the VYater , and Mer- 
cury within the Veſſel: freed of their Preſſure likewiſe, 
We gather from the ſeventh trial, that in the Ballaxce of 
Nature, one Scalecannot be more burdened then another ; 
or that two Fluids catinot counterpoiſe one another , un- 
leſs they be i» equilibrio --for' when you pour in 14. 
inches of Water, upon the top of the- Mercury at G, they 
thruſt down one inch , that there may bea juſt equipon- 
dium,between them,and _—_—_— weight KI. We gi» 
ther from the eighth trial,- which was obſerved before g 
f:N, that there cannetbe a Porenria'in a Fluid, unleſs there: 
be a Poxdus to counterpoiſe it; for when you ſuckout.che 
Air G ©, which was'the Pondas, that counterpoiſed the 
Air SS K', this preſently in ſtead of it, raiſeth 29 inches of 
Mercury 'from GtoR, Welee ſecondly , that one pil- 
larof Air can counterpoiſe another', Fluids of diverſe kinds 
interveening :' becauſe the Air SK, counterpoiſes'the Air 
within the: Pipe G O, the V Vacer K-P-firſt interveening; 
the Air 'Þ H-next interveening, and che ſtagnant, and 
ſuſpended Mercury interveening alſo, We ſee thirdly from 
this eighth trial, that the Preſſure of the A1moſphere, may 
beccommunicated thorow diverſe kinds of Fluids, withont 
the leaſt diminution” of"its weight': ' becauſe the weight of 
the Pillar of Air SK, is communicated, and ſent down 
thorow the Water K I, :thorowthe Air P H, thorow 'the 
VVater H B, thorow the ſtagnant Mercury BD, ao up 
thorow-the ſuſpended Mercury B G, till it ſuſpend the - 
29 inches between G and*R, which is the juſt counter- 
ballance. of-it, - We ſee moreover, that Fluids counter- 
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poiſe one another, according to: a/tir#e . only., and not 
according to thickneſs and breadth y by comparing the Wa- 
ter K I, that's bur half aa inch thick, tothe Mercuty B G, 
that's a whole inch-thick. 'We ſee fromthe laſt crial, thae 
when a Fluid is neceſſitated , -to counterpoiſe a Fluid of 
another kind, in ſtead of a Fluid of its own kind, it ſuſtains 
no more of it, than what is. the juſt weight'of the Fluid of 
its own kind, becauſe the VVater K 1, being. under a 
neceſſity to.cqunterpoiſe the Mercary B G, in ſtead of fo 
much V Vater as would fill the Tub, it ſuſtains noi more of 
it, than the juſt weight of ſo much Y Vater, as is ſaid, 
We ſee ſecondly, that when two Fluids of-divers kinds, 
do counterpoiſe one another, that which is heavieſt 5 
bei, back alwayes the ſhorteſt Cylinder, . Next, | that 
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*, BRWE-3L,... 5 | | 
7" His Schematiſm repreſents a Water 72 foot deep, is 
CD AB, together with a crooked rave ofglaſs IN 
H, the one haltwhereof'is IP, 56 inches high,and oneinch 
wide, the other halt is Þ NR H, of a-tar narrower diame- 
| ter, with an orifice H, There is alſo an orifice at L, with 
aneck, about which is knit a ſmall chord M L, for letting, 
down this. Z»zine'to the bottom of the V Vater A B, For 
trials cauſe , Al thewideglafs with Mercury from Þ to K, 
and you will find it riſe inthe narrow Pipe, as high as'the 
orifice H, This being done, cloſe hermetically , of with 
oo0d cement the orifice L ; thenbyhelp of this chord, 
let all go down from the ſurface C D, till it beexaQly r7 
foot from the- top:, and you will find'the Mercury thruſt. 
down in- the narrow Pipe, from HtoR, 14 inches and an 
half, Letitdownnext, as much, and the Mercuty will be 
yet further thruſt down, namely from R to N, thepatt H 
RN being full of Water, For underſtanding the reafon. 
of this, .confider thaxbetween'N and E, are 34 foot - for 
ſo bigh-is-the ſlender Pillar of Wer, that comes from the' 
top,and entring the orifice H,comes down thorow the Pipe 
to N./Conſider nexr, that between the ſaid Pillar of Water, 
and the MercutyN PK; there is a counterpoiſe : but this 
Ser Wagons be, unlefs the Pillar of Water, be 34 
foothigh\ ſeing between N-and'K are 29-inches 'of , Met= 


cury; for each inch thereof requites 14 of Water, . Upon 
this account it is, that when the glaſs 1s 17 toot drowned, 14 
inches andan half are thruſt down'from H toR, TE it be 
objected, that the Preſſyre and Benſil" of thy cdodho Ai 
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IK; is equivalent to the weight of other 29 inches, and 
therefore the Pillarof Water E H R*N , muſt be 68 foos 
high, before a counterpoile can happen, .I anſwer,'tis true 
that's ſaid, but you do not conſider, that there is a Pillar of 
Air FE, reſtivg upon-the top of the Pillar of Water, that 
makesa compenſation exatly, To.ſpeak then truely and 
really, the.29 inches of Mercury N P.K, have the weight. 
of 58 inches z and.che 34 foar of Water EHR N,, have 
the weight of:68 foot, ' I, 
 *Forathird crial, let down the glaſs 6:foot further,an1you 
will find theWater pierce up thorow the thick Cylinder of 
Mercury PK , and reſt upon the cop K, Theonly diffi- 
culty is to determine, how much. will ſpring up before che 
motion of ic ceaſes *Tis evident, that the Water-will a(- 
cend, becauſe coming to the Bgſe of a thick and yu Cy- 
linder, that.ic cannot intirely lifc, it muſt pterce thorow ir, 
ſeing the force of ſuch a Pillar of Warer , is now much 
tronger, than the Metcury.: forin effe& , the glaſs being 
drowned 6 foot further, the Pillar that comes dowa thorow 
theſlender Pipe, hath the juſt weight of 34 inches of Mer- 
cury : but 29 cangot reſiſt 34: cherefore the Water not 
being able to lift it, by reaſen of thediſproportion that's 
between the thickneſs of the one,and the {lenderneſs of the 
other, it muſt pierce up thorow it, For clearing this difh- 
culty , conſider, that this glaſs cannot go down from one 
imaginary ſurface to an6ther, v, g, from 34 foot, where it 
was, till it come to 40, where it now ſtands, but there muſt 
be an alteration in the equipondinm, leing by going down, 
the Pillar of Water E HR N grows higher, and conſe- 
quently heavier; and therefore, ſome V Vater muſt pierce 
p thorow the Mercury , for making acounterpoiſe , for 
'ris impoſſible for two Fluids to counterpoiſe one mother, 
RY | uniels 
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unleſs they be in equi/ibrio,; Conſider ſecondly, -that after 
'the Water is come to:the topof the-Mercury at K , it-will 
find difficulty to-find a room'for it (elf, ſeing the ſpace-be- 
tween $ 2nd 1 is full of Air, - Notwithſtanding of this, ic 
-muſt aſcend, I ay then,after-the glaſs is gone down from 
34, t0 40 foot, 'there-will be about four inches of V Va- 
ter above K, which-have reduced the 29 inches of Air 
KI, to 25, S1, | £ 

If it be asked, between what two things is the equipor- 
dium now? I anſwer, thefirſt was at R, betweenEHR, 
and RNP-K, Theſecond wasatR,: between NR HE, 
and N PK, The third is now at S, between the 25 inches 
of incloſed AirIS, as one Antagoniſt, and the four inches 
of Water $'K, with the 29 inches of Mercury K:P, and 
the Water P NR HE, as the other, To make a fourth 
equipondinm, {ink the Glaſs other fix foot, till -it .be.46 
foot from the top CD , then muſt ſome more VVater 
ſpring up thorow the Mercury ; this of-neceflity-muſt be, 
ſeing the Cylinder of V Vater NR HE, is fix foot higher, 
-and fo far heavier, than:it was: if this be, then muſt the 
-25 inches of Air IS, be reduced to leſs-quantiry; ſeing'tis 
-impoſſible, for one Fluid to-become heavier, unlets its 
oppoſite and antagoniſt, become heavier too, for an equz- 
pondinums ſake, Note, that the Air-IS, will-not loſe 
other four inches, with-this:fix foot of V Vater, as it did 
with theformer,  Thereafon is, becauſe, if for every ſix 
foot the Glaſs goeth: down, the Air were compreſt four 
inches, it were eaſteat laſt to reduce it £0 nothing ;- fortif 
fix reduce it to four, and 12 to-eighr, 38 ought to#edice 
it tone inches, which is impoſſible,  Theretore-I judge it 
muſt ſuffer compreſſion, by a certain -proportion,: as-we 
ſce upon a. Scale, *the diviſioes-05; 47tifictal or: Natoral 
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Smmes grow'leſs and lefs, there being more ſpace/between + 
rand 3, than between 2 and'3 ; more'betweer 2 and 3, 
than-between- 3-and 4; and ſ@:upward till you come to:99,.. 
Therefore the {econd fix foot, muſt reduce the 25 inches, 
not'to- 2x, but to 23 circiter, and (o forth, By:the which 
means, - though the Glaſs ſhould go down. i» i»finitum, yet 
the Air ſhafl never be reduced to: nothing, and:there ſhall 
ſti]l ſome (mall quantity of V Vater come up, - ' Orin fuch 
a caſe, the Air may be ſo compreſt; that it can be-no more, 
all the diſſeminate wacuities being expelled, But ſfuppole 
this to be at 2009 fathom, then at-2500, whete the Preſ- 
ſure is ſtronger, there can be no 2quipondium, which is ab- 
furd, for where the poydws becomes tronger, the-potentsa 
ought to grow ftronger likewiſe,” I anſwer, the-motion of 
condenſation ceaſeth indeed , but-there ſtill remains a po- 
tentia,-or rather in ſucha caſe, a perfe&reſeſtentia, where- 
by the Air is able to refiſt the greateſt weight imaginable, 
before it can be reduced to nothing , or fuffera penetration - 
of.parts,- that's to-fay, two parts to be in one ſpace, 

From the explication of theſe Phenomena we conclude - 
firſt, that in Water there is a conftderable Preffuce , ſeing - 
inletting down the Glaſs 17 foor, the Metcury is preſt 
downifrom H*to R; and from R to N, in going: down 
other 17 foot, Secondly, that 29 inches of Mercury are 
as heavy as 34 foot of V Vater - becaufe the Mercury K 
'Þ N makes a juſt equipondivmwith theV Vater EHRN, 
Thirdly, that Fluids not only of the fame kind, bur of - 
different kinds, do counterpoiſe one another according to 
altitude,” and not according to:thickneſs ; becauſe though 
the Mercury K Þ N be far thicker, thanthe V Vater E H, 
yet they counterballance one another, becauſea proporti- 
ot is kept accotding eo their altitudes,” Fourthly, that a 
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Fluid natwrally lighter, may move a Fluid naterally heavi- 
er, and thruſt it out of its own place, becaute the Water - 
coming in at H, thruſts down the Mercury to R.,and from 
R to N, and fo forth, Fiſchly,-that of two Fiuids un» 
equal in ſtrength, debating together, the weaker -pf.ne-. 
ceſlity muſt yeeld to the ſtronger, though the weaker be 
far heavier naturally than the ſtronger, as is evident in the 
Mercury, that yeelds to the Water, Sixthly, that its 
impoſhble for two Fluids, ſo long as they are unequal in 
ſtrength, to ceaſe from motion, till they come to an equi- 
pondium ;' becauſe the Water alyayes ſprings up thorow 
the Mercury, till an equal Ballance happen, Seventhly, 
that one Fluid of this kind, can counterpoiſe another Fluid 
of the lame kind, though thete be divers, Fluids interyeen- 
ing: becaufe the Air Þ E, counterpoifeththe AiriT K, ior 
IS, notwithſtanding of Water and Mercury interveening, 
Eighthly, that theremay be as much Preflure in one.inch 
ot a Fluid , as ina million, becauſe the 29. inches. of Air 
I S, have as much Bexſi{ m them,as is in the'whole Pillar of 
Ar EF, that goeth upfrom-the 'top of the VVater, to 
thetop of the Atmoſphere, Ninthly, that when one Fluid 
's under Preſſure, the next;muſt be under the ſame degree 
. of Preſſure, though they be not-of the ſame kind; but of 
different: ſorts ; becauſe the Air I'S, the Water $K,; and 
Mercury K. P,ars ſurely under the ſame;degree of Preſſures. 
othetwiſe the motion.could notend; _ Tenthly,thatwhen 
two Fluids of divers kinds do preſs one anocher, thatrwhich 
is naturally lighter, aſcends alwayes'to-thehigherplace,and! 
| the heavier.to the loweſt : becauſe the Air FS: is above”. 
the Water-S$ K, and the Water $ K is above che Mercty. 
Note, that this is not. univerſal, ' bat only happens when 
the lighter Cylinder, is lenderer than the other, fort che 
| R 2 Mercury 


13z Hypdjoſtactical Experiments, 
Mercury 'K Þ; were no thicker than the Water ÞP NR H; 
this would raiſe-it intirely, Eleyenthly , that the com- 
preſſion of Air to leſs ſpace, is not: according to Arith- 
metical progreſtion , 1, 2,3 4, 5, but according to fome' 
other proportion, which may be called Uniform: difforms. 
Note here, that though this be crue of the Air , while ir 
is compreſt from a more quantity toaleſs, as here, or ina; 
Wind-Gaun ; yet: it is not true of the-Preſſure of the Ele- 
ment of Air, which is more and more from the top of the 
Atmoſphere to the Barth , according to Arithmetical Pro- 
greſs10n,as in Water, We ſee laſtly , that the heavieſt' 
of Fluids, ſuch as Mercury, preſs upward, as well as down- 
ward ; becaufe the top -of the Mercury K, thruſts up the 
Water KS, as well as:it thruſts Cown the: Water Þ N' 
R H; It may be enquired here, how far this Glaſs vould: 
g0 down-, before: the 29-inches of Air 1K: were reduced 
ro one. inch 2 | Lanſwer,its hard to determine; - but it ſeems- 
it ought to go. down more than zoo fathom, Tn this 
caſe, there would be 28 inches of Water above K, Ler' 
us __ the orifice H* to be topped at that deepneſs, 
and the Glaſs bronghrt above the Water ; -then, when the. 
ſaid orifice is opened in the Air , you will find the whole 
VVater P NR H thruſt out: and not only-this, but the / 
whole. Mercury''P K, ſpring (out at the-orifice H like- 
wiſe, excepta little that remains between N-and H: the: 
reaſon'is, becauſe the 29 inches of Air, being reduced to ' 
one, . would be under a. very great Bexſ', thereforethe - 
weight being taken away that begat it , of its own accord, 
it: would expand-it:ſelf to its old dimenſions, - which it © 
could not do, unleſs both the 2 8 inches of V Yater , that's 
ſuppoſed: to be above K, and the Mercury KP were - 
thruſt out of their places, . $5 
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EXPERIMENT. XVI. 
| Figure 22, _ | 


g |» His Schematiſm repreſents a'veſſel full of VVater 84 
' inches deep, namely from L N the firſt ſurface; to 
M R the bottom, From M to R in breadth aje 20 
inches, Thereare here alſo two Glaſs-Pipes = ar both' 

alfan inch 


ends; the one, tio inches wide , the other 
wide, Both oft themare 85 inches long, X Y O is a 


ſurface of ſtagnant Mercury',- among which the two ends' 
of the Pipes are drowned, EC isa Pillar of Mercury 
ſix inches in height, and ſo is GD, both of them raiſed ro 
that altitude, by the Preſſure of the Water upon the ſur-- 
face XY O, The Pillar EC Avis {ſupported by, and' 
reſts upon, the imaginary-Pillar A ÞP; And fois the Pil- 
lar G D B,ſupported by the Pillar B Q.' Thereare three: 
things that occutres here from this operation” of nature to 
be enquired after, . Firſt , why ought the Mercury to riſe 
in the-two Tubs; after the'Veſſetis filled with Water ** 
Secondly, why rather fix inches', then'ſeyen or eight 2 
T hirdly,what's the reaſon, why it riſes as high in the wide' 
Tunb,as in the narrow 2 * Ianſwer , the Mercuty riſes from” 
CtoE, and from D to G, by the Preſſure of the 
Water, that reſts upon- the ſurface X'Y O,' Before 


that the-Water is poured into the Veſſel, there is here a 
m-;{t equal and uniform-Prefſure upon the ſurface X'Y O, 
both without and within the Tub, namely' from the Air 
that reſts upon it, But no ſooner 1s the Water poured in, 


but as ſoon the Preſſure becomes 'unequal ; ' the parts of 


the ſurface without the Tub, being more burdened , then' 


the pats:C and: D. within,» Therefore ; the 'parr _ 
lets - 
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134 H Latical Experiments, 
eſs preſt, muſt riſe and climb up, till che Preſſure become 
equal : for it's impoſſible that a Fluid can ceaſe from mo- 
tion, ſo long as there is inequality of weight between the 
- ponds and the potentia,' If any doubt, let him pierce the 
ſide.at the Veſſel; and when the whole Waterzis run our, 
' hewill find EC and GD to have. fallen down, which 
clearly proves the clitonang up of the Mercury, to depend 
. upon the in-pouring of the Water, For. unde1ſtanding 
; the reaſon ofthe ſecond, remember that Mercury ( as we 
haye often noted). is counted 14 times heavier then Wa- 
ter; therefore EC muſt be fix inches, teing XY O is 
preſt with the altitude of 84 inches of Water, Ic would 
be, judged ao marvel, to ſee the Mercury riſe from C to E, 

and from.D-to G, ,proviaed-the face of the ſtagnant Mer- 
 cuty wereas high as :Z F,. 'No more ſtrange iris, to ſee 
the two-Mercuries riſe, with the Preſſure of the Water; 
for in effe&t and really , the ſaid Water is the juſt weight 
of as much Mercury as would fill between XO:and Z F, 
'For.ynderfanding the third, remember ( as was noted be- 
fore), thar Fluid Badies. counterpoile. one another, only 
according to.a{titude : therefore 'tis:go- matter; , whether 
- the Tubs be wide or narrow, - If it be enquired; -- how can 
one and the ſame Water, counterpoiſe two. Fluids of diffe- 
rent weights ? .} To, fay , that Flaids counterpoiſe one 
_ another according to altitude, doth not clear the difficulty , 
for it Rill remains to.be asked, -why. they counterpoiſe one 


_ »another-after this manner © Therefore. it ſeems, that if 


the Water raiſe the Mercuryfrom C to E in thewide Pipe, 
it muſt raiſe it in the narrow ane from D to K, For 
anſwer, conſider firſt, that.as there are here two Pillars of 
Mercury. C E, and DG within the two Tubs, fo there 
ate here alſo two Pillars of Mercury A Pand BQ, ay 
the 


the twoorifices.,' upon which the aid! two Pillars: ſtand, 
and reſt, Conſider fecond!y, that the Pvrexejaorforceof 
the Pillar A'P., 15. juſt equal tothe Poxdus of the Pillar 
EC A: Item, that the Potentis of the Pillar BQ., is 
equal to: the Parrdus G DB, Fhirdly, thatthe Potenris 
ot A P. is moſt exactly equal to the: Potextia of BQ;, 
2ad thereaſon is ,, becauſe their rops. Ar and: B,, are parts 
of the ſame hotizontal ſurface, I ſay them, tf: A P'be 
equal to ECA, and BQ equal to GDB, and AP, . 
and BQ, equal among themfelves, then muſt ECA 
be equal to G D B, The fame Water then , doth 
not counterpoiſe two Bodies.of different weight. I-grancg 
EC Ato be far heavier, than GD B, while they are 
weighed in a pair of ſcales, but the one is not heavier than 
the other, as they are weighed in this ka/lance of natare, 
From what is (aid , we. fee firſt , that in V Vater there 
isa Preflure, and a. conſiderable. weight, - Thisisevident 
from theriſing of the Mercury, .V'Ve' fee ſecondly, thac 
Fluids counterpoiſe one another, only: according to Alti- - 
tude, Thirdiy,that when a lighter Fluid prefſeth up a hea- 
vier, there 1s no more preſt up ob it, than is the juſt weighe 
of the preſſing Fluid, becauſe the Mercury EC, is juſt 
the weight of theV Vater that preffeth opon X YO, That's 
ro ſay, the patt of the ſurface C, is no more preſt with 
the Mercury EC,, than the part X, is preſt with the 
VVater LZX. Fourthly , if Mercury were 28 times 
heavier than V Vater, only three inches would be preſt 
up: if 1t were but ſeyen times heavier, thealtitude would 
beat S, 12 inches above C, Fifthly, it's as eafie for a 
large part of-a ſurface, to ſuſtain a large Pillar, as *tis 
for a narrow part , to ſuſtain a narrower Pillar : becauſe 
AP-:.ſuſtans ECA, aseafily, as BQ ſuſtains GDB, 
| Sixthly, 
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Fr .Sixthily, that in Fluids thereis a pondwand'a potentia : as 


is.clear.from the potentia of AP, that ſuſtains the'poxdus 
of ECA; The VVarter likewiſe:that ſuſtains, hath a 
potentia, and the Mercury E C is the pondrs of it,  Se- 
yenthly, that there is alwayes equality of weight between 
the pondwus and the. potentia, So'is the potentiaof AP, 
equal tothe-poydis ECA, Eighthly , that the pondrus 
' begets the porentia., So the weight of the V Vater , be- 
gets the potentia that's in A.P, For -make this V Vater 
deeper, and you augment the porentia of AP, If you 
fubcra& from it , -the pon of AP (grows leſs by-pro- 
portion, .Or the weight of E:C A, may be faid'to begec 
the porentia of 'A-P, To proceed alittle further , 'ler us 
fappole the Air HE to be removed, 'In this caſe, the 
Mercury rifes:29 inches higher than E, or 35 aboveC, 
evenas high as $,- In the narrow Tub it will climb up to 
K;if.-you takeiaway the Air I'G, This comes. to pals, 
by vertue of the Preſſure of the Atmoſphere , that reſts 
upon LN, From this we gather ninthly, that there.is 
acounterpoiſe between the Air HE, andthe :wweight of 
the Air that reſts upon: L N.z and that alender Pillar of 
Air, is able to counterpoiſe a thicker: for H E-is far nar- 
rowerithan LN, Tenthly;that the Preſſure :of the Air; 
can be communicated thorow divers kinds of Fluids be. 
cauſe-the weight that reſts upon L'N, is ſent down:tho- 
row the Y Vater L'Z X,. and down thorow the ſtagnant 
Mercury,and thruſts up-the Liquor from A toi$,35 inches, 
Eleventhly,that wlighter Fluid may be made to preſs with 
greater burden,than a Fluid naturafy heavier; becauſe the 
weight of the Air upon L N, raites 29 inches of Mercury, 
bur the 'V.Vater raiſes only fix, -.VVe ſee twelithly, that 
Fluids have a ſphete of activity,: to which they are able - 

FLRIX Preis 


| higher-thanS, 29 inches above E, 
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preſs up themſelves, or Fluids of dierent kinds : becauſe: 
fiſt, the ſtagnant _— can raiſe it ſelf no highet with< 
in the Pipe, than it is without, Next, the 84 inches of 
Water, canraiſe the Mercury no higher than E, Laſtly, 
the weight of the Atmoſphere, can raiſe the Mercury no - 


For another trial, take out from among the Water, the 
two Pipes, and ſtopping cloſely the two under orifices, 
fill them with Mercury to the brim, Then thruſt them 
down as before, and open the ſaid two orifices, while they 
are below the ſurface X Y O, and you will find the whole _ 
Cylinder fall down from H to E, and there halt - and the - 
whole Cylinder in the narrow Pipe falls down from I to - 
G, , Or, if you pleaſe, before this be done, ſtop cloſely | 
the orifice H, and the orifice I, and you will find the Mer- 
Cury go no further down than S, by opening the orifice A; * 
and no further down than K, by opening the orifice B, | 
This leads us to a clear diſcovery of the reaſon, why the 
Mercury ſubfides, and ſinks down from thetop of the Tub . 
inthe Baroſcope, to the 29th inch, whatever the diameter ; ; 
of the Pipe be, And this lets us ſee, that the Mercurial j” 
Cylinder is ſuſpended by the Air, after the fame manner, - 
that the Mercury E C is ſuſpended after : and that there is - 
ro mote difficulty in the one, than in the other, : 


EXPERIMENT XVIE : 
Figure 23, 24, | 

$ (þ-> Schematiſm repreſents a Water go fathom deep, 

| Under the firſt ſurtace A, there are fix imaginary, as 


BCDEFG, every one whereof, is five fathom below 
S another, 
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\ .339 Hydeoſtacicat Experiments,” 
2f0ther, - 'Thete are hete likewiſe two Glaſſes, each one 
x2 inches high, and. 5 inches broad, like unto theſe, 
wherein: W.ne;Sack,. or Brandy is preferved, The Glaſs 
GM hath its orifice G upward, Theother Glaſs is com- 
pleatly.openbelow; without a nartow orifice, For muking | 
Experiment, take along.chord, as long asthe Water is in! 
deepnels, and knit the end of it round about the neck of 
the Glaſs at G, Take another line of the fame length, | 
and faſten it tothe bottom of the other Glaſs ar L, Next, 
for finking the two Glaſſes, take two weights of Lead, 
and-faſtety the ohe to: the bottom at M, and the other to 
the open patt of the Glaſs at S, and T, The two weights 
thei, are P and Q, each one of chem about 10 or 12 
pound weight. Theſe chings being done, let firſt down 
the'Ghaſs G M, till the weight Q fink it five fathom, 
namely from A: to-B; and it you pull it up, you will find 
the bottom covered with Water, from M to I, about four 
or five inches, Let it down next, from A to C, ten fa- 
thotr, and you will find more Water in it , even as-much - 
as fills it from: M. to; 2, about ſeven'or eight inches; In 
paſſing: from: CD ,. the: Water riſes from 2-to 3, If 
you ſink it, from D to E, the VVater tiſes trom- $- to 
4+. The VVater riſes from 4 to 5, when the glaſs . 
is come the length of F, Andlaſtly, when the Glaſs isar 
_ GC, the loweſt fathom, the V Vater isas high as K, Let 
down next, the other Glaſs from A to B,. and you will 
find the Water riſe in it from H to 1, fouror fiveinches, 
as in the other Glaſs, - In going down from B- to C, ir 
riſes from x to 2, From C to D, it riſes from 2 
to3, FromDtoE, it riſes from 3 to 4, and fo for- 
ward, till the Glaſs come to the loweſt tathom , where 
the Wartet riſesas highas I, == 
Ran Lane es There 
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There are here ſeveral Phexorens to be conlidered. 
Firſt, that the Water creeps in at the orifice G, and fills 
the under part obthe Glaſs from M toK, Secondly, thar 
not one particle of Air comes out, all the time the VVater 
is ingoing in, Thirdly, that this Air is compreſt from 
M to K, nine inches, 'Laſtly, that the ingreſs othe Wa- 
ter, is according to wnequaliproportfony': becauſe while the 
Glaſs paſſech from Ao B, more V Vater creeps in at G, 
and fills the bottom, then in paſſing from B toC, And 
more in going down from B to G, than in going down 
from C to D, as isclear'from *the unequal-diviſtons-r, 2, 
34,5, 6, For underſtanding the reaſon of che fiſt ; re- 
member that in this deep Water, there 's 4 Preffate, and 
that this Preſſure grows, as the V Vater grows in deep- 
nefs, It is then by vertue of chis, that the V Vater creeps 
in, and fillsthe-bottom of the VYeſlel -' for in effeR, ever 
part beingundera burden, and being therefore defirous:to 
liberat themſelves-from-it, they take occaſion tothruft'in 
themſelves, finding, as it were, more eaſe here, than 
without, the Air within the Glaſs, being under'le(s Pref- 
ſure, than the VVater'withour, -'The ſecond Phenorenon 
is cauſed by the ſtraitnefs and narrownels of'the hole @: 


_ forthisentry being no wider, than-the thickneſs of aZacke 


Needle, the Air cannot go out, -while the V'Vater iscom+ 
ing in that is, the paſſage js ſoſtrait, that-the one can- 
+ not go by the other, This leads us to the -reafon of the 
third, for-if not one parrzele of Airigo- out, all ithe white 
the 'Glaſs'is in going downy-then {urely;-the VViter'fil- 
ling-between M and K, muſt compreſsthe Ait, and rednce 
it from twelve inches to-three, But the-greare® difficulty 
is, why the ingreſs of the VVater is accotdijng'to anrual 
proportion: For undesſtanding-this;' "conſider, thit this 
bl 2 inequality 
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inequality, is-not cauſed by-any unequal Prefſare that's in 
the V Vater, for if this were true, then there oughe to be 
leſs Preſſure in the ſurface F, than. in rhe ſurface E, and 
leſs in. E, than in D, which is falſe and abſurd, This in- 
_ equality then, muſt low from the nature of the Air ir ſelf, 
that naturally ſuffers compreſſion after ſuch amanner, 'Tis 
evident from the compreſſion of. Air in Wind-guns ; for 
leſs force. is required to comprels- the fiſt ſpan, than to 
compreſs the ſecond: or contrariwiſe, . more ſtrength is re: 
quired, to compreſs. the third ſpan,. than- the ſecond , 
more to compreſs the fourth, than.the third, and fo forth, 
*Tis evident in all bodies endowed with Benfſil, as-in the 
Spring of a Watch, that requires more ſtrength..to bend ir, 
in the end, than-in the beginning... 

For a ſecond trial, pull up from the bottom of the Wa- 
fer the Glaſs LIH, and when -it comes above, you will 
find nothing in it... The reaſon is, becauſe the Veſſel be- 
ing open between-T and.S, the whole V Vater IH, falls 
down by degrees, but in effect, is really thruſt our, by the 
ſtrong Benſi/ of the.compreſt Air IL,. that now expands 
it ſelt, when.it finds the Glaſs go up thorow the V Vater, 
whoſe Preſſure is leſs, and leſs from the bottom to the top. 
but the. contrery effe&t. follows, when the other Glaſs is. 
pulled up; namely, the. V Vater remains within the Glaſs, 
and the Air above it, isthruſt out by degrees, as the Glaſs 
comes nearer to the top, Forunderſtanding the reaſon of - 
this, conſider fiſt, that while the orifice G; is level with 
the loweſt-ſurface, where it.ngw-is ; that's ſuppoſed to be 
30 fathom deep, there is a real counterpoiſe between the 
iacloſed Air G K, and.the ambient V Vater without : for 
with what force the one ſtrives to be in,with the ſame force 
the other endeavours .to.be out ;- aud becauſe they are - | 

| " TL. equal ' 
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equal terms, therefore the one cannor'yeeld to the other. 
K you pleaſe to give the victory to the YVYater, then let 
the Glaſs go further down; bur if you deſire the Air ro 
overcome, then-muft the Glaſs be pulled up, Pull it then 
up from the pla@ it is in,till it come to F, and you will find 
a conſiderable quantity of Air come outat G,and after 2 or 3 
minuts of time, emerge and come to-the top A, inform of 
round Bells,or Bubbles; The deepnelſs and g:oſeneſs of the 
Water thorow which theBubbles come, makes theirmotion 
ſo ſlow. The reaſon of this eruption, muſt be leſs Preſſure of 
Water inthe ſurtace F, than in:the loweſt G, fromwhence 
theGlaſs came, Suppoſe then, the loweſt to have fix degrees 
of Preſſure, F to have five, E to have tour, D three, Crwo, 
and B to have one:and ſuppoſing the incloſed Air KG, tobe 
equal in force to the Preſſure of the loweſt fathom, 1t muſt 
then have fix degrees of Zenſil in it, Pur thecaſe then, 
that with fix degrees of Bexſi/ , it come to the ſurface F, 
that hath but five, it muſt ſurely break forth ; and over- 
come the force and powey of that ſurface : for *tis impoſſible 
that two Fluids can be- unequal in force and power , but 
the ſtrongeſt muſt overcome , and the weakeſt yeeld: 
therefore , when the orifice comes to F, the Air being 
ſtronger than the' Water, breaks forthg and as long 
doth'this eruption continue, as inequality of power con- 
tinues between the one and the other, Tn pulling up the 
Glaſs from F to E, other five fathom , more Air comes 
out, The reafon is the ſame, namely'leſs Preſſure in'*E 
than in F: therefore , when the incloſed Air , that hath 
fivedegrees of Beyfil, comes to E , that hath but four, ic- 
muſt overcome, and ſo long muſt it be yiRorious , till by 
expanding it {elt, it be reduced to the Beyſ/ of four,” ' In 
pulling up the Glaſs from -E. to D., more Air yet breaks 
n Out, ; 
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Out, becauſe arlurface.of-three degreesof Preſſure , is not 
able.co xeſiſt four degrees of Benſs/,' Ip paſſingtrom D to 
C., mote Aircomes yet out for the ſamereaſon , till in 
going .up.to the top, where there is no Preſſure , no more 
Air breaks out, | mo 

.?Tis to be obſerved firſt , that the motion of the Air 
--Up thorow the Water is but flow,the medium being thick, 
and grofs, Secondly,that if the Gla(s be pulled up quickly, 
from one fartace to another , or contrariwiſe , let down 
quickly, it preſently breaks in pteces, This comes to paſs 
_ through the ſtrong Bexſ#! of the incloſed Air , that muſt 
havecime to-expand itſelf, otherwiſe it-breaks out at the 
neareſt : for it being of 1ix degreesot Benſil, and coming 
quickly to a ſurface of five, there happens an unequal 
Prefſure , the fides of the Glaſs being thruſt out, with 
greater force, - than they are thruſt in with. Bur if (6 be, 
theGlaG moyeſlowly up, the incloſed Air gets'tjme to 
thruſt ic ſelf out by degrees, ſo that whatever ſurface the 
Glaſs comes to , there is little difference between the 
Preſſure of. the Water , and the Zenſil of the Air,  ;The 
reaſon why the Glaſs breaks in pieces, while it goes quiekly 
down, is likewayes unequal Preſſuze upoa the ſides : for 
in paſling quicklyfrom a ſurtace of five degrees, to a1ſurface 
of ſix, the fides are preſt in with greater force, than'they 
are preſt out-with, and the reaſon is,, becaule through the 
MNraitneſs of the hole G, the Water cannot win in ſoon 
enough , .to make as much Preflure within ,- as there -is 
Without, *Tis tobe 9bſerved thirdly 5 that if'the orifice 
-G beſtopped, before that the Glaſs be-fent.down , ic 
will not ;go beyond :three or four tathom , when it)fha!l 
. che broken Jin peices; though. the motion were ;neyer ſo 
Mow-; and this comes toipads ,-ithroughthe ftrong __ 
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of the Water, - Fourthly,' the ſtronger the Glaſs be in 
the fides, it goes the farther down' without breakins -* 
therefore a round Glaſs Bottle, will fink 20 or 30 fathom, 
betore that it be broken with the Preflare of the Water 
If a Veſſel of iron were fent. down. it oaght to 'go much 
turther, . An - empty Cart, or Hogſhead, will not fink 
beyond ſeven or eighe fathom , withour breaking , 'or 
buiſting ; yet a Bladder full of wind, knit about the neck 
with a Pack-Threed , will go down 100 fathom , yea 

1000 without bu:ſting, | 
It may be here inquired , what ſort of proportion is 
keeped by the nnequal iapzreſs of the Water 2 TI anſwer, it 
may be known atter this manner, Let firſt down the 
Glaſs one fathom, and having pulled it up again, meaſure 
the deepneſs of the Water in the bottom ,, of it, Net, 
having poured out that Water, let it down two fathom, 
and pulling itup , meaſure the deepneſs, which you will 
find more, than afore, Doatter this manner, the third 
time, and the fourth time, till you come to the loweſt 
fathom, and you will find the true propottion; e425, 
From what is ſaid we ſee firſt, that in Water there 4 
Preſſure , becauſe through the force -and/'power of - this 
Water , the 12 inches ot Air that filled the Glaſs, are 
reduced to three, Secondly , that this Preſſure growes, 
as the Water growes in*deepnels : .beeauſe there is mote 
Prefſure.ih B, than in A, more in'C, than in Bz and fo 
downward, Thirdly , that when Air is compreſt , by 
ſome extrinſeck weight, the Bezſi/ is intended, and grows 
ſtronger by unequal proportion, as is clear from the un- 
equal diviſions, 1,2, 2,4,5,6, - Fowrhly, two Fluids 
cannot ceaſe from motion, ſo long 'as the potentra of the 
one, 1s unequal to the poxdss of the other : this is RN 
rom 
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from the Water's creeping in at G, all the while the Glaſs 
is in going down ; andtrom the Air's coming out, all the 
-while:the Glaſs is in coming up. Fifthly, thac no ſooner 
two-Fluids come to.equality of weight, but as ſoon the 
motion ends: becauſs, if the Glaſs halt at D,E or F, in the 
going down , -upon which follows a counterpoiſe , then 
oth the creeping in of the Water ceaſe, Sixthly , there 
may be as much Preſſure ina ſmall quantity of a Fluid,as in 
the greateſt : becauſe there is as much Bexſ#/ in the ſmall 
portion of Air, included between K and G, as there is of 
Preſſure , and weight , in this whole Water, that's 3o 
fathom deep, Seventhly, that the Preſſure of a Fluid, 
is a thing really diftin&t , trom the zatural weight : this is 
evident from the Preſſure of the incloſed Air GK, that's 
more and leſs, as the Preſſure of the Water K M, is 
more and leſs, but the natural weight is ſtill the ſame, ſeing 
the ſame quantity remains, Eighthly, one part of a 
Fluid, cannot beunder Preſfure , but the next adjacent, . 
muſt be under the ſame degree of Preſſure - this is alſo 
clear, becauſe what ever degree of benfil the included Air 
KG is under, the Water K M is tinder theſame, There- 
fore, when the one is under fix, as in the loweſt fathom, 
li! the other -is under fix likewiſe, And when the one is 
Til} under five degrees of Preſſure , as in the ſurface F, the 
Wd! other is under as much, Ninthly , Bexſiland Preſſure are 
29.101 equivalent to weight - becauſe the Water KM, is as 
15.18} much burdened withthe Bexfil of that ſmall portion of Air 
| if above it , aSit it hada Pillar of Water 30 fathom high 
M1) | upon it, Tenthly, that the Preſſure of Fluids, is moſt 
lf uniform and equal, and that two. Fluids of different kinds, 
ij may preſs as uniformly , as if they were but one: this is 
evident from the fades of the Glaſs, that are aot broken 
in 
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- inpieces. by the ſtrong 'Bexfi/ of the incloſed Air, and 
heavy Preſſure of the incloſea Water, and this happens 
becauſe the Preſſure without , is as ſtrong as the Preſſure 
within. We {ee laſtly, that Water does not weigh in 
TWaer, becauſe when a: man lets down this Glaſs by the 
chord , *to the loweſt ſurface, he finds not the weight of 
the Water:KM, that's within the Glaſs , but only the 
weight of the-Lead Q, *Tis certain , he finds not the 
weight of the Water I H; becauſe it reſts not upon the 
Glaſs within, but is ſuſtained by *its own ſurfage, the 
mouth of the Glaſs being downward , and open, When 
I fay Water does not weighin Water ; the meaning is not, 
that-Water wants weight or Preſſure in it , but that this 
weight andPreſlure is not found,as the weight andPrefſure 
of other bodies are found , while they are weighed in 
Water, For example, a piece of Lead or Gold, hung in 
the Water by a ſtring , the other end being faſtened to a 
Ballance in the Air,gravitats, and weighs down the Scale ; 
and the reaſon is, becauſe Lead and Gold, are naturally 
and ſpecifically heavier than V Vater ; but a piece of Metal 
of the ſame ſpecifick weight with Water, -or VVater it 
ſelf, cannot gravitat in V Vater, or weigh dowirthe Scale 
of a Ballance; and the reaſon is, becauſe the ſurface of 
Water upon which they reſt, bears them up with as great 
weight and force, as they preſs down with, If it be ſaid, 
that the Water K M, reſts upon the bottom of the Glaſs 
within ; and therefore,if the man above, find the weight of 
the Glaſs, he muſt find the weight of the Water within it, 
Lanſwer, the conſequence is bad, becauſe the weight of the 
Water within, is ſuſtainsd,and counterpoiſed by the-weight 
of the Water without, whereupon the bottom of the Glaſs 
reſts, T hat's to ſay,as there is a Pillar of Water K M m_ 
| T the 
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the Glaſs, that prefleth down the bottom , fo there is a 
Pillar of Water without the Glaſs, whereupon the bottom 
of the Glaſs reſts, and which bears up both, But the great« 
er difficulty is this , the further down the Glaſs goes, 
it grows the heavier, becauſe of more and more Warer,- 
that creeps inat G, Now *tis certain, the weight Q grows 
not heavier, therefore it muſt be the Water within the- 
Glaſs, that makes the increaſeof the weight ; and theres 
fore Water muſt ſtill weigh in VYater, If this argument 
had any ſtrength in it, it would prove the weight of the 
VVaterTH to gravitat and weigh likewiſe z becauſe the 
further down this glaſs goes, it grows the heavier, becauſe 
of more, and more Water, that creeps up from H toT, 
Now *tis certain, the weight of Lead B grows not heavier, 
Behold, the difficulty 1s the ſame in both, and yet it were 
raſhneſs to affirm the Water IH to be found by a mans 
hand , when he pulls up che Glaſs with a ſtring , ſeing it is 
ſuſtained by its own ſurtace , and not by any part of the 
Glaſs, . Though this might ſaffice foran anſwer , yet be- 
cauſe the. contrary is mantained by ſome , and that with a 
new Experiment to prove it , I ſhall be at ſome more pains - 
to vindicar the truth of what I have ſaid, 

This new Experiment to prove that Water weighs in Wa- 
ter , I tound ina Philoſophical Tranſattion , of Auguſt 16, 
Anno 1669, Numb, 50, the Invention whereof is 
attributed by the publiſher, to that honorable and worthy 
Perſon Mr. Boy! , whoſe concluſivns and trials, I never 
much called in queſtion,but finding this oppoſite, and con- 
tary to what I havedemonſtrated , I ſhall crave liberty to 
ſay, amicus Socrates, amicus Plato, ſed magis amica weritas; 
and ſhall therefore examine it as briefly.as may be, The 
words of the Publiſher are as follows, "3 bs Be 
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The Author of this Invention is the Noble Robert Boyl ; 
who was pleaſed to comply with our defies, of communicating 
it i Foghf to the curiows in England , 4s by inſerting the 
ſame- in the Latine Tranſlation of his Hydroſtatical Para- 
dexes; he hath gratifiedthe Ingenious abroad, And it will 
doubrleſs be the yrore welcome, for as mach as no body,we know 
of; hath ſo much as attempted.to deteymine , how much Wi- 
ter may meigh in Water z and poſſibly, if ſuch a Problem had 
been propoſed , it would have been jnaged impradticable, 
The Method or Expedient,he made ul of,to perform it,as 
near as he could, may eafily be learned by the enſuing accompt 
of a Trial or two, he made for that Purpoſe, which among, his 
Notes he cauſed to be regiſtred in the following words, | 
A Glaſs-bubble of about the bigneſs of a Pullets 50 As 
purpoſely blown at the flame of 4 _ with a ſomewhat long 
fem turned up at the end,that it might the more conveniently 
be broken off, This Bubble being well heated to rarify the Air, © 
and thereby drive out 4 good part of it , was nimbly ſealed at 
the end, and by the help of the Figure of the flem, : was by a 
convenient Weight of Lead depref ed under Water, the Lead 
and Glaſs being tyed by a ſtring to a Scale of a good Ballance, 
in whoſe other there was put ſo much weight, as ſufficed tocoune 
ter poiſe the Bubble.as it hung freely in the midſt of the Water 
Then with a long Iron Forceps, I carefully broke off the ſeal'd 
end of the Bubble under Water,ſo as n0 Bubble of Air appear d 
to emerge or eſcaptthrough the Water , but the Liquor by the. 
weight of the Atmoſphere, ſprang into the an-re wo gfe part 
of the Glaſs- Bubble;and filFd the whole cavity about half full, 


and preſently, as I foretold, the Bubble ſubſided, and made. 
the Scale twas faſtned to, preponderate ſo much, that there 
needed 4 drachms, and 3 $aihs to reduce” the Ballance to. - 
& out the Bubble with the Wa- 
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ter 5nit,we did,by the help of a flame of a Candle,warily apply- 


' ed,arive out the Water(which otherwiſe is not eaſily excluded 


at 4-wvery narrow ſtem) into a Glaſs counterpoiſed before ; 
anvd we found it , as we expeited , to weigh about four 
drachms and 30 erains, beſides / ome little that remained in 
the. Egg, and ſome [mall matter that might have been rarified 
#ntovapors , which added to the piece. of Glaſs that was bro- 
ken off under Water and loſt there, mrght very well amount to 
7-or 8. grains. , By which it appears not only, that Water 
hath ſome weight in Water , but that. it- weighs very near, 
8* altogether as much in Water , as the ſelf ſame portion of 
Liquor would weigh in the Air, © 

The ſame day we repeated the Experimentwith another ſeal- 
edBubble,larger then the former(being as big as a great Hens= 
eeg) and having broken this under Water, it grew heavies 
of . drachms and 34 grains ; and having taken out the 
Bubble, and driven out the Water into a counterpoiſ'd Glaſs, 
we. found the. tranſvaſated Liquor to amount to the ſame 
weight, abating Gor 7 es, which it might well have loſt 
pop ſuch accompts, as have been newly mentioned, T hus he, 


Figure 24, 

THe deſign then of this Experiment is to prove 
. that ater weighs inWater, but, it ſeems, there 
is.here a very great miſtake ,- which I ſhall make out after 

this manner, For which cauſe, let this Schematiſm 24. 
repreſent the Experiment already deſcribed, TheGlaſs- 
bubblechenis EPFR, . The ſtem is HC: the weight. 
that finks the Glaſs is B,' The ſurface of Water unJer 
which it is drowned, is A.D, The Ballance to which the. 
Glaſs is koitby a ſtring is N O.* Andlaſtly-EFR is. 
the Water that came in, gud filled the halt ot che Bubble, 
BS ON IO EE we 1 ce res Its Now 
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Now I ſay, it is notthe weight of the Water E FR, 
that turnes the Scales above, and makes an alteration in 
the Ballance, .but-*its only 'the weight of the Lead B, 
that does it, . For evincing this , confider thar all heavy 
bodies, areeither lighter in ſpecie than Water z as cork, 

_ or-ot the-ſame ſpecifick weight with it, as ſome Wood is, 
or laſt'y heavier in ſpecie than Water , as Leador Gold, 
Now cis certain, that bodtes of the firſt ſort cannor 
weigh in Water, and the reaſon is, becauſe they being 
naturally lighter, their whole weight is ſupported by the 
Water, and therefore not one part of them , can be born 
up by a Ballance above, A piece of Cork that weighs 1 2 
Ounces in the Air, weighs nothing in Water, becauſe as 
ſoon as it toncheth the ſurface, the whole weight of itis 
ſupported , and therefore cannot affe& the Ballance above. 
Bur bodies of the third ſort, as is clear from experience 
and reaſon , does really weigh in Water : And the reaſon 
Is, becauſe they being naturally heavier than water, their 
whole weight cannot be ſupported by it, and therefore 
fome part of them muſt burden the Ballance, to which the 

body is knit, A piece of Lead, that weighs 12 ounces in © 

the Air, will not loſe above 2 ounces, when *its weighed 

in Water ; or may be leſs, But here there is no difficulty, . 
The queſtion then is, in orcer to bodies of the ſame ſperi- 

fick weight with Water, as ſome Wood is, 'or as Water” 

is, Iſfay of fuch alſo, that they cannot weigh in Waters + 

and the reaſon is , becauſe they being iuſt of the ſame' 

weight, muſt have their whole weight ſupported by it ,; 

Even as one foot of Water, ſupports the whole weight of 

the foot aboye it, It may be evidenced after this m:nner; * 

Take apiece ot Wood, that's lighter in ſpecie than Warer,' 

and add weight to it by degrees, -till it become - the 

ſame 
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ſame weight with Water, - Knit it with a tringto-2 
Ballance., ond. weigh it in Water, and you will find the 
whole weight ſupported by the Water, And the reaſon 
is, becauſe, being left to it ſelf, it.can go no-further down, 
thantill the upper part of ir, be level with the ſurface of 
the Water, Now, the whole weight being thus ſup- 
ported, not one ounce of it can burdenithe Ballance, In 
a word, the Ballance can never be- burdened, unleſs the 
body that's knit eo it, have an inclination ro go to- the 
ground, - when left to ir ſelf, which a body of the ſame 
weight with Water can never have, I conclude then, 
if body of .the ſame weight with Water , cannot 
weigh in Water , neither can' Water weigh in Water , ſeing 
Warer is of the-ſame weight with Water, And There- 
fore the Water E' FR, that's now within the Bubble, can- 
AQt in anywiſe burden the Ballance above; but muſt be 
ſupported: wholly by the Water IK GH, upon which 
the bottom. of the Glaſs reſts, Tt it be ſaid, that the 
Glaſs it ſelf is ſupported by the Ballance , becauſe its 
heavier in ſpecie than Water ; therefore the V Vater 
within that. reſts upon the. ſides of it , muſt be ſupported 
likewiſe by it. Tanſwer , the whole weight of the Glaſs 
is.not ſupported, by the Ballance , but only a part, the 
VVater IK GH ſupporting the other pare, And this 
part is juſt as much as is the weight of V Vater, that's 
expelled by the Glaſs, Now, it the ſaid VVater ſup- 
port ſo much of the Glaſs, becanſeir is the juſt weight of 
ſo- much. V Vater, why ſhould it not alſo, ſupport the 
V Vater within the Glaſs © Seing the V Vater within the 
Glaſs, is-juſt the-weight of asmuch' V Vater, as will' fill 
theſpace' E ER, 
I comeinthe next. place toſhew/, that it is the weight 
| of 
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of the Lead B that turns the Scales, when the YVarer 
comes in at C, and fills the half of the ſphere, For 
underſtanding this, let os ſuppoſe firſt , the weight that's 
in the'Scale O to weigh ſix ounces, Secondly , that the 
Glaſs rakes 12 ounces to fink it compleatly under the ſur- 
face A D,* Thirdly , the weighr B to be 18 onnces, 
namely for this canſe, firſt, that 12 of it may ſink the 
Glaſs; next, that the other fix may counterpoiſe the fix 
in the Scale O, Laſtly, that the V Vater within the 
Glaſs weighs {ix ounces, I abſtract from the weight of the 
Glaſs it (elf, which is not conſiderable, ſeing the moſt part 
of it, is ſupported by the V Vater, and not by the Ballance, 
Now, Ifay, *tis fix ounces of the weight B that-makes 
this alteration, and turnes the Scales, For it 12 ounces . 
ſink the Glaſs below the V Vater , when 'its full of Air, 
and no Water init, then ſurely ſix are ſufficient to ſink it, 
when 1t is half tull, . And the reaſon is, becauſe there is a 
leſs Potentia or force in ſix inches of Air, by the one half, 
ro counterpoiſe 2 weight of 12 ounces, than in 12 inches of 
Air, Therefore this Air , being reduced from 12 inches 
to ſix, it muſt take only ſix onnces to ſink it, It this be, 
then the other fix ounces that now wants a party to coun- 
terpoiſe them, muſt burden the Ballance,and be ſupported 
by the Scale : and therefore , ro make a new equipondins: 
again, you muſt make the weight O 12 ounces, by adding 
fix to it , that it may counterpoile x 2 of B, the other fix -. 
being counterpoiſed by the Air EPF, Let us ſuppoſe 
next, this Glaſs to be compleatly full of V Vater, and 
the whole Air expelled, In this caſe the Scale O , muſt 
have 18 ounces in it, for making a new equip:ndium, The 
reaſon is ,, becauſe there being no Air in the Glaſs ro coun- 
terpoiſe any part of B , the whole weight of it muſt be 
ſuſtained 
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ſaſtained by the Ballance, and therefore in the S 


there muſt be 18, Now, I enquire, whether t 
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cale-O, 
heſe 18 


qunces,are the equipondinm of theV Vater within theGlaſs, 
or of the weight of Lead B 2 *Tis impoſſible it can coun- 
terpoiſe them both, ſeing the V Vater is now 12, and B 
18,. . It. muſt then either be the connterballance of the 
Water, or the counterballance of the Lead. It cannot be 
the firſt, becauſe 12 cannot be in equrpondio with 18, It 
muſt then be the ſecond, Or if theſe 18 ounces in the Scale 
O, be the counterpoiſe of the Water within the Glaſs, I en- 
quire what ſuſtains the weight of the Zead Be The weight 
of it, cannot be ſuſtained by the Water , becauſe *tis a 
body naturally heavier chan Water, it muſt therefore be 
ſuſtained by the Ballance, I conclude then , that pyater 
cannot weigh in Water. It it be objected, that this con» 
cluſion ſeems to contradi&, and oppoſe the Preſſure of the 
Water , that's been hitherto confirmed with ſo many 
Experiments, ITanſwer, the Preſſure of theWater is one 
thing , and Water to weigh in Water is another. The 
firſt is, when one Pillar of Water counterpoiſes another, 
or when a Pillar of Water counterpoiſes a Pillar of Mercu- 
ry, or is counterpoiſed by a Pillar of Air, all whichis in 
order to the Natural Ballance, wherein bodies weigh only 
according to altitude, The ſecond is, when V Vater is 
not counterpoiſed by V Vater, or by Mercury , or by 
Air, orby any other Fluid; but when '*its weighed by a 
Piece of Leador ſtone in an Artificial Ballance, for know- 
ing how many ounces or pounds it is of , as if a man ſhould 
endeavour to weigh the Water E FR by help of the 


Ballance above, which in effeft is impoſſible, 
E 
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EXPERIMENT XVITIT 


Figure 25, 


| 'Ake aWWooden Ark after this following manner, The - 
NV Planks muſt be of Oak, an inch thick, The height 
40 inches, The breadth 36.Cloſs on all fides,and above,and 
open below, And becauſe the form is four-ſquare, there muſt 
be four Standarts of Timber, in each corner one, : towhich 
the Planks muſt be nailed, Four likewiſe upon the top, 
crofling the other four at right angles, - to which the cover 
muſt be joyned, Thefſides muſt be plained, and the edg- 
es both plained and gripped in all the parts, - that the joyn- 
ings my be clofs, Upon the top taſten a'ſtrong Tron Ring, 
as at N, through which muſt be faſtned a Rope, of fo ma- 
ny tootor fathom, And becauſerhe.uſe of this Engine is 
for Diving-under the Water, it muſt therefore be all co- 
vered over with Pitch within and.withour, eſpecially in the 
couplings, - And becauſe this-Inſtrument cannot ſink of its 
ownaccord, it muſt havea great weight of Lead appended 
£0 it,- for that cauſe, whereupon the Dzvers feet muſt and, 
while he is in going down, The preciſe quantity and weight 
of it cannot be determined , becauſe it depends upon the 
quantity of the Ark, which it large, requires a great weight: 
ifofa leſſer{ize, requires a leſſer weight, But whatever 
the dimenſions of the Ark may- be, the weight of the 
Leaden-foot- ſtool can-eaſily be found out by trial, This In- 
vention then, is for Divine, a moſt excellent Art, for lift- 
ing up of Guns, Ships, orany other things, that are drown- 
.ed below the Water, And it is in imitation: of the Div- 
#ng bell, already tound out, and-madeuſeof with ſucceſs, 
Jr. is called a:Bel) , becauſe. of the form, that repreſents a 
: s Church- 
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Chutrch-bell indeed , being round, wide below , and nar- 
rower in the top : -only, the matter is of Lead, It ſeems, 
itis of this metral, firſt, becauſe Lead is weighty, and will 
therefore eaſily fink : ſecondly, becauſe it's eaſily founded, 
and will by this: means, being of one yroee be freeof rites, 
and leaks: thirdly, tt being of Lead, will /be of a conſt- 
derable'ſtrength4or reſiſting the force of the'V Vater, that 
ordinarily brezks in pieces Veſſels that are-weak, 'I cannot 
well divine and gueſs the reaſon, why firſt it is round, and 
next narrower above, than below, unleſs, -becauſe its more- 
eaſily founded after this way, than-after another, This 
device here deſcribed is named a Driving Ark ; firſt,becauſe - 
it is of Timber, and:next, becauſe it {aves a-mantrom be- 
ing overwhelmed with the Waters, Tpreſcribe it of J#'00d, 
becauſe of lefs trouble, 'and-expence inmaking of it; *Tis 
four ſquare, becaufe it contains-under this Figure, 'far more 
Air, than if it were round ; even £s much more, as a-{quare 
Veſfel 30 inches wide, contains more-'than around Veſlel 
30 inches wide, Now, the more Air, that's in the Veſlel, 
the eaſter is the reſpiration, -and the longer time is theman 
able to abide under the VVater, 'which-two things are of 

oreat advantage tothis Art, For if by a' gueſs we reckon, 
-how much more Air is inthe one;than in the other, we will 
find in the Ark, as before it is deſcribed, 30 ſquare foot of 
Air, but in the Bel, though it be 36 inches-wide, . as well 

above, asbelow, yet little more than 2/3 will be” found, 
which is a conſiderable difference, . But far leſs muſt bein 
it, {eing it's narrower above, -than below; Beſides this ad- 
vantage, thereare others very uſeful : for being of Wood, 
it's more tratable, Next, ſeveral Knags of Iron'may be 
faſtened conveniently to the'ifides within, -to which a man 
faſtning bis hands, may Keep his body fixed and ſure in go- 
ng 
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ing down, and coming up, Moreoyer,. it a\man: wete in 
hazard to be canfounded with' fear, of ſole the right exer- 
Ciſe of his ſenſes, and'iſo: be in-danger of falling: out of the 
Ark ;. or if his feet ſhould flide off the foor-Fovl., and his 
handsfail-himtoo, achord knie-to one thoſe, and faſten, 
ed abour his waſt or middle , might bring him/up , though 
he were dead, Then, its far cafter to cutout 8 window or 
rwo in the ſides of it , not very large, bur little, as K and 
I, whereby ,.they being covered with Gla(s, a man may ſee 
at a diſtance, what's upon the right hand, and'what's upon 
the left, and what is before, This device is of excellenc 
uſe, for through the want of it,the Diver ſees no-more, but 
what is juſt below him, which ſometimes, whea he is near 
the ground , will not exceed the compals of a large Miln- 
wheel, Burif ſo be, three holesbe cuc thorow , one on, 
every hand, and one before, he may ſee as much bounds,and 
all chings in it,as it he werenot incloſed,and invironed with 
acover. A lictle ſchelf likewiſe may be fixed upon the 
one ſide or the other , for holding a Compaſs with a Mag- 
netical Needle,for knowing how ſuch-and ſuch a thing lies 
in the ground of the-Sea, In one of the corners -may hing a 
littlebottle with ſome excellent ſpirits, for refreſhing the 
ſtomach , under VVater, Many moe advantages I 
might name , this Engine being of Timber , bur ſhall for- 
bear; leaving the collefion of them to the ingenious 
Reader, and proceeds to-anſwer ſome obje&ions, that may 
be madeagainſt it, | 
Firſt, it this Engine be made of Wood , it will not fink 
ſo ealily, as being madeof Lead, I anſwer, this difficulty 
is ſoon overcome, namely by making the Foot-ftoo! the 
heavier: therefore how light. ſoever it be, aweight-may 
be found to-counterpoiſe-it inthe V Vater, It it be judged 
V 2 r00 
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too light in Timber, it may be lined with Lead, efpecially 
without,, Secondly, .if it be of VVood , there muſt be 
couplings and joynings init, and ſo ritts and leaks in it, 
through which the V Vater may come, I anſwer, there 
is leſs difficulty - here , than in the former, becauſe the 
joyntsmay be made ſocloſs in all the parts, and may be fo 
covered over with pitch ,-or with ſome ſuch like matter, 
that it may defie either Water to come in,. or Air to go 
out, Thirdly , if it be made of-V Vood , it will be in ha- 
zard of breaking by the force of the: V Vater : tor oft times 
its found , that the ſtrongeſt Hogſhead will burſt aſunder by 
the Preſſure of it, it they go but down 7 or 8 fathom. 
I anſwer , this objection flows from the ignorance of the 
nature of Fluid bodies, - It ſo bethen, that a man knew, 
that the Preflure of V Vater is uniform; moſt equal, and 
preſſeth upon all the parts of a body within it alike , no 
ſuch (cruple would occurre.” I fay then, the Ark, though 
no thicker in the ſides, than a thin ſawen dale, will go 
down, inſpight of all the Preſſure that's in the V Vater, 
not only 10, but. 20, or-30 fathom, without all hazard, 
And thereaſon is, becauſe what Preſſure ſoever is withour, 
to: preſs in the ſides, the ſame degree of Preſſure is within 
to preſs them out, , By this means , there is not one part 
of the Y Vater , how deep ſoever , to which the Ark may 
come down , but there will be found as much force in the 
Air within, as will counterballance the whole weight with- 
out,as will be infallibly demonſtrated afterwards, This an- 
Twers a fourth objection , namely if holes be cut out in the 
ſides of the Ark,in ſtead of windows.,the force of the V Va« 
ter will break the Glaſſes in pieces, that covers them, There 
1s here no hazard, though the ſaid windows were 12 inches 
in.Diameter : but.its got acediul they be ſo large, It's ſut- 
cient, 


ahole, 2 inches wide, will ſee a great way about him, 


There's a neceſſity the Glafles be joyned in with cement, 


that Water may not have acceſs to come in, or Air tog0 
out. In ſucha caſether'sno hazard ,. that the Preſſure of 
the VVater, will break through the windows, or break 


the Glaſſes, becauſe the Preſſure of the Air within, being 


of the ſame force with the ſtrength of the V Vater withour, 
the Glaſſes are keeped intire, It may be enquired, whar 
hazard would follow , upon ſuppoſition a ſmall holewere 
pierced in the head of the Ark above, when it is going 
down? . I anſwer, ther's not ſo much hazard, as a man 


would think; provided the hole be not wide, but narrow, | 


If it bewide, not only the V Vater comes in , but the Air 
o0es our, theone thruſting it ſelt by the other, If the hole 
be no wider, than the point ofa bodkin is in thickneſs, 
ther's no danger at all: for by reaſon of the ſtrair paſſage , 
the one cannot thruſt it ſelt by the other , and theretore 
neither the V Vater can come in, nor the Airgo out- And 
this comes to paſs, by reaſon, that the Airwithin, is as 
ſtrong as the Water is without, .Now, it they be both of 
the ſame ſtrength and force , why ought the Air rather to 
g0 out, then the Water tocome in; or the Water rather 
to come in, then the Air to go out? I am confident, 
though the hole were as wide , asa man might chruſt in his 
little finger, yet no irruption of Water, or eruption of Air 
would follow, * This demonftrats clearly, that though a 
ſmall rift, or leak ſhould happen in the Ark, 'yer no haz- 
ard or danger would follow thereupon, If it be inquired, 
whither'the greateſt hazard is from the ingreſs of the Wa- 
ter , or from the egreſs of the Air? Ianſwer,; ther's no 
danger from the coming in of the Water from above; _ 

| cauſe 
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cauſe as.it comes in, it falls down, and ſo mingles,with-the 
reſt below, Bur it-the Airſhould goouc, the Avk-fills pre- 
ſeatly full of Water, and-drowns the man'that is in-ic, 
The next thing conſiderable in this Diving Inſtrimment, 
is the foot-ſtool of :Lead C D, that's not only uſeful for a 
man to ſet his feet yupon., when hedives; but eſpecially 
for ſinking of:the Ar#, For this being made of Timber 
and-full of Air.,- cannot of *its own accord go down, unleſs 
it be pulled, and forced by ſome weight, Ir may either 
be broad and round, or ſquare: if fquare, a large foot over 
from {ide to-lide, or 16 inches will determine the breadth, 


'By this means , it will happen tobe pretty thick , ſeing a 
. great quantity of Lead-is required, In each corner, there 
muſtbea hole, for four chords, by which it.is appended to 
the mouth ofthe 4rþ;, Between it , and the roofwithin, 


muſt be the height of a manand more, The weight of 
it , cannot be well determined without trial ; ſeing it 
depends upon thedimenſions of the Ark, Firſt thea try, 
how much weight, will bring the top EF GH level with 
the ſurface of the Water, When this is found, add a 
little more weight till ir begin to fink , and this will (urely 
take it to the ground, though it were 40 fathom, *Tis to 
be obſerved', that when the top E F is level with the ſur- 
face, there is herea juſt counterpoiſe, namely between the 
Lead foot- ſtool on the one part, as2 pordus , and the Ark 
on'the other part, as a potentia; for with what force the 
Ark endeavours to pull up the Lead; with the ſame force 
ſtrives the Lead to pull down-the Ark, Hence ic is, that 
as aſmall weight will turn a. pair of Scales , when they 
are in equilibrio; ſo a ſmall weight added to the fort-ftool 
will fink the 4r4, Though it may feem diffculr to 
determine'the juſt weight ot the foot-ſtoo] , without trial 

| as 
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28 I aid, yet I-purpoſe to eſſay it, For this cauſe con- 
fider that there.is no Veſſel.of V Vood almoſt, it it be once 
full of Water, but the orifice of it will 1y level with the 
ſurface of the V Vater , wherein it ſweems, "This propo- 
ſition is ſo evident from experience,, that it needs no con- 
firmation, From this T gather, that,as mnch weight of 
Lead or 'Stone will bting the -rop of the' Ark EF GH, 
level with the ſurface of the V Vater, as is the weight of 
the Water, that fillsit, Tt you ſuppoſe then che Ark 
to-be 36 inches broad , and 40 inches high , it muſt can- 
tain 3o cubique foot of Water, Now , ſuppoſing each 
ſquare foot of this Water to weigh. 56 pound, 3o foot 
muſt weigh 1680 pound, This is gathered from trial 
and experience, for after exa@ ſearch , T found a cubique 
foot of Water, in bulk about 16 pints of our meaſure, to 
weigh 56 pound, "Take then a piece of Lead of that 
weight, and you will find it make a juft counterpoiſe with 
the Ark, Tt any be defirous to know the quaneity of ic, 
T anſwer,if lead be 1 3 times naturally heavier then Water, 
you will find thata piece of Lead about 16 inches every 
way will do it, If itbe objeted, that when a mans body 
is within the Ark , the weight of the foot- ſtool muſt be 
leſs, evenas much leſs, as is the yeight of the man, whom 
I ſuppoſe to weigh 224 pound, or 14 ſtone, I anſwer, 
the whole weight of the man is not to be deduced from 
the foot-ſtool , but the one half only ,. and the reaſon is, 
becauſe a mans body being,of the ſame ſpecifick and na» 
tural weight with Water, it cannot preponderat or weigh 
in VVater, becauſe magnitudes only naturally heavier - 
then VVater weigh in VV.iter, as Lead \, or Stones 
therefore ſeing the one half of the man is within the Ark, 
and the other without among the Water, that part yaly 
mult.. 
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muft weigh, that's invironed with Air, .'This may ſeem 
a plauſible anſwer, and might do much to ſatisfy cheſe, thar 
are not very inquiſitive, yet, being examined, .it will be 
found unſufficient, Therefore, I ay, there's not one part 
of the mans body, that weighs within the Ark , or makes 
it heavier, Yet, Iaffirm, that.when the. mans body is 
within the Ark ,, a leſs weightwill fink it, then when his 
body is out of it,, even as much leſs than before , as is the 
juſt weight of the one half of the man, For example, if 
1680 pound be. the juſt counterpoiſe of it without the 
Man, then after the Man .is in it, it will cake only 
1568 pound. to counterballance it, ſuppoſing the one 
half of the man to weigh 112 pound , or ſeven ſtone: yet 
itis not the weight of the man that makes this difference, 
For underſtanding what's the cauſe of this alteration, con= 
fider, that when a mans body is within the Ark, there isleſs 
Air in it, then while his body is out of ic, even as much 
leſs in quantity , as the bulk of the parts are, that are 
within, If this be, then muſt the Ark become heavier, 
not becauſe the mans body makes it heavier , but becauſe 
there is leſs Air, in the Ark, -then before, and therefore, 
there ariſes an inequality between the weight of the foot- 
ſtool and the weight, or rather lightneſs of the Ark, For 
if 1680 pound of Lead , was the juſt counterballance of ic 
when it had 3o cubique foot of Air within it, it muſt 
exceed, when thereis leſs Airinitc, But there occures, 
here two difficulties, the firſt is, what's the reaſon, why as 
much weight muſt be deduced from the foot-ſtool,as is the 
the preciſe weight of the one half of the man ? Secondly, 
how ſhall wecome to the true knowledge of that weight 
that is, to knowdiſtinatly how many pounds or ounces it 
is of 2 For anſwer , let us ſuppole,, that the one half -- 
the 
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the man, -is-juſt as heavy, as fomuch. Water equal in bulk 
to his own half, This may be granted: without ſcruple, 
ſcing a mans body is judged to be of the ſame ſpecifick, 
and natural weight with Water - and though there ſhould 
be ſome ſmall difference, yet it will not make, or produce 
any inſufficiency in the argument , for theſe demonſfirati- 
ons , are not Mathematical but Phyſical,, Therefore, as 
much Water in bulk, as isequal to that part of the man, 
that is within the Ark, muſt be as rg & as the half of 
the man, Now ſuppoling the half of the man, to weigh 
I12 pound , and conſequently that Water , to weigh 
as much , I affirm the ſaid Water to contain 34 5 6 
cubique inches; but 3456 cubique inches, makes exatly 
two cubique feet, which I gather thus, Seven pound of 
Water requires 216 cubique inches ,: becauſe a Cubeof 
fix inches, weighs exaQtly ſeven ponnd, therefore accord- 
ing to the rule of proportion, 112 pound will require 
3 4 5 Ginches, ,which amounts to two cubique foot, The 
Ark then by receiving the one half of the mans body, 
'loſeth two cubique foot of Air , therefore if 3o foot of Airy 
require 1680 pound weight of Lead to counterpaiſe it; 
28 foot of Air, muſt require only 1568 pound : therefore 
to make a new counterballance, you muſt deduce 112 
pound from the foot-ſtool, This anſwers both the diffi- 
culties, Tt it befaid, that the foot-ſtool weighs leſs in 
V Vater than in Air, therefore it muſt be heavier , then 
1680 pound, I anſwer, *tis needful to abſtract from that 
difference, till rhe juſt calculation be once made, and 
that being now done, I ſay , that a Cube of Lead 16 
inches weighing 1680 pound, ( Tf Lead be 13 times 
heavier than V Vater, )) will loſe about 130 pound, The 
reaſon is evident, becauſe a heavy body weighs as m_ 
lels 
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lefs.iv VVarer than in" Air, as'is. the weight of the 
Water it expells, Bueſo'ir 15, that a' Cube of Lead 
of 16 inches expells a Cube of VYVater 16 inches : 
"But 2 Chbe' of VVarter 'r6 inches nous 130 pound, 
which I gatherttius, 216 inches,or a Cube of ſix inches, 
weighs {even pound, therefore 4032 inches , muſt weigh 
x30-pound, Forit-21.6 give7,4032 muſt give 130. Bur 
toreturn, Though there be ſmall difficulty to let ic 
 downand'to fink it 20 or 30 farthom, yer there is no ſmall 
difficulty to pull it- up again,, And the reaſon is this, . 
becauſe the further down it goes, the Air within, is the - 
more contracted , and thruſt up, by the Preſſure of the - 
Water, towards theroof.: By this means,though near the - 
topofthe Water, there was little difference between the 
 weiglitof the Zeadand the Ark; yet 9 or 10 fathomdown, 
the difference is great, theweight of the, one, far exceeding 
the weight'of the other,and'therefore there muſt be.great- 
er difficulty to-pull ic up from 10 fathom; than from 5, : and 
yet more difficulty from 20 than from 20, However, 
yet tis obſervable- that; as the 4rk in going. down, be- 
comes heavier and heavier , ſo in coming up, it growes 
tighcer and lighter : therefore leſs ſtrength is require1, in. 
pulling it up from the renth to the fifth farhom, than 
from the fifteenth, ro'therenth : the reaſan-is., becauſe 
incoming up , the Air within expands ir ſelf, and fills 
more ſpace in the Ark, which in effe& makes it_ lighter, 
and more able to overcome the weight of, the Zead, To 
make theſe things more evident, let us ſuppoſe, that when 
the Ark-is down 18 or 20 fathom,the Air to be contracted 
by the force of the Water, fromL'M to PQ 12 inches, 
Next ; that the weight of the foor-ſtool is 1680 pound, 
Now, if this weight was.the juſt counterpoiſe of the Ark, 
at 
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at the top of the Water, then ſurely ir navſt far exceed 
itnow, when it's 2o fathom down , becanſerhe Air that 
was 30 foot, is now reduced to 21. Count then, and you 
will find , that if 30 require 2680, 21 will only require. 
1176: therefore the weight of the Lead, will exceed the 
weight of the Ark, at 20 fathom deep, by 504 'pound, 
This will be yet more evident, if we confider, that while 
the top of the Ark EFGH, is level with the ſurface 
above , the V Vater thruſt out of*its own place by this 
bulk , is juſt the weight of both Lead and Frt, But 
when 'its down 20 fathom, and che Air reduced from LM 
to PQ, there cannot beſo much VVarer expelled tow 
as before , ſeing the fpace LMPQ is fall of YYarer, 
Now, Ifay, the Zeadat 20 fathom » muſt be exactly (0 
much heavier than the 47k, asis the weight of the faid 
VVater LM PQ, which in effe& will 'be 504, pound: 
for *its a ſquare body ; 36 inches in thicknefs and 22 in 
deepneſs, The weight of the rope is likewiſe :to be 
conſidered, that lets down the Ark : for the lofiger it be, 
and more of it goes Our, it's the heavier, and moterrouble- 
ſome to-pull up, $7 ans 2s 

There is no way tocure this difficulty, but by finding 
out a way , how to keepa juſt counterpoiſe between the 
Lead and the Ark , all thetimeit isin going down, Tf 
the Air within did not contraR it ſelf, - no differencewould 
happen: but this js impoſſible, fo long. as the Water is 
under a Preflure, - The bg renee» muſt be found out 
another way , namely by kniting a ſmall rope to the iron 


ring N, in length with the other , to' which at certain.di- 
ſtances, relating tothe farhoms: the 4#kgoesdown , muſt 
be faſtned Fopey little Velfels of Wood, ar bladders, 
igheneſs þ ny competife the decement 
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which by their 


164 Hydzoſtatical Experiments, 
and decreaſing of the Air, Firſt then, .let down the 47k 
three fathom, and ſee how much it is heavier than. before - 
and as you find the difference, ſo faſten to R one Bladder, 
or two , till the Ark be brought-near to a counterpoile; 
Secondly, letit go down other three fathom, and obſeive 
that difference alſo, and accordingly-faſtento- T as many, 
as will reduce the two to a. counterpoiſe again, Do atter 
this manner , till ic ſink. 15 or 20 fathom, *Tis to be 0b+ 
ſerved, that the further down the Ark.goes, the. difference 
is the leſs : therefore leſs addition will ſerve : . and the 
reaſon. is, .becaule there is leſs Air contraed , in: paſſing 
between the fifth and the tenth fathom. z . than in paſſing 
from the fi:ſt to the fifth, The proportion of contraction 
is repreſented by the unequal diviſions within the mouth 
ofthe Ark, as 1, 2.3.4, Inaword, by what propor- 
tion the decrement. of the Air is , by that. ſame proportion 
muſt the addition be, upon therope SN, Suppolethen, 
the Air to be-diminiſhed four inches, in going down tour 
fathom, which will be 5 184 ſquare inches, or three ſquare 
foot, then ſurely as much Air muſt be added- to the rope = 
SN; by bladders, . In going down as far, let us. ſuppoſe 
three inches to-be contracted; then leſs will ſuffice, Though 
jt .cannot be determined without trial , how much Air is. 
contracted in three fathom , and how much in ſix , and 
how much innine;. yer.this is ſure, that the decreaſing is 
according to unequal diviſions; that's to ſay , leſsin fix 
than in four, Teſs in 8,” than in fix, and leſs in 10, than in 
8; and ſo downward: and that this is the rule, namely 
according to what quantity,the Air within the Ark is con- 
traced, according to.that ſame meaſure, muſt the addition 
of Air be.to the.rope.. If it be faid, that Bladders full of 
wind, cannot go down thotow che V Vater without burſt- 
ing 
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ing. I anſwer, 'tisa miſtake, becaufe' their ſides being 
pliable , and not ſtiff like the fides of a. Timber Veſſel, 
they yeeld , and therfore cannot burſt; It's obſervable 
that when-a bladder goes far down, the. ſides becomes 
Aaccid and flagging, Inthis caſe, the Air, that before, 
had the forme of the Bladder, -and-was ſomewhat ovall, 
muſt now become perfectly globular , and round: for 'ris 
ſure , that the dimenſions of itarealtered by the Preſſure 
of the V Vater, namely from more quantity to leſs: if this 
be, then the form muſt be round, ſeing the Preſſure of the 
Water is moſt uniform ;- even as drops of V Vater, or 
Rain fromra houſe fide areround upon this account, This 
ſecond way, may be thought upon alſo, Make the Leaden 
foot- ſtool that finks the Ark, not of one piece,but of many, 
that ſo, whenthe Air within it , begins to be contracted: 
by degrees, in going down, a proportionable weight may 
be ſubtracted, for keeping a juſt counterpoiſe, all the 
while of the deſcent, Or becauſe the-greateſt trouble is 
in bringing of it up, let the Diver, when once he is at the 
botrom,. ſubtratſo much weight from the foot-ſtool, as 
he thinks will go near to make a counterpoiſe, at that 
deepneſs, For example, if the weight of the foot-ſtool 
be 40 pound heavier than the Ark, then let him ſabtraRt 
30 0r 36, which may ly , and reſt upon the ground, till 
it be drawen up, at a convenient time, by a chord, By 
his means it will be eafie to move the Ark, from one place 
to.another, Next, there ſhall be little or no difficulty to 
pull it op. Nay, upon ſuppoſition, the rope were broken, 
by which it was let down , = if the Diver pleaſe, he may 
come up without any mans help, And this is moſt eaſily 
done, namely by ſubtrating as much weight,as will make ' 
the Ark the ſtronger party. :Tis to be obſerved , _ 
when - 
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when youare at the hottom, and if, you makethe Zead bur 
one pound lighter than the 4rk, it will ſurely come up, 
and cannot Rop by the. way, Thereaſonis, becauſe a 
very ſmall weight will turn:the Scales, between two bodies, 
thus weighing 1a'V Vater, [Next , :the further the 4rk 
comes up. it becomes. the: lighter , becauſe the Air within 
it, expands it ſelf the more, ::But leaving this, let us come 
-to explicat:the reaſon , why the contraction of the Air 
Is nor.uniform, but rather difform, For if in going down 
- three fachom , three inches be contracted , there will nor 
' be other three contracted in-going down the ſecond three, 
but leſs: and yet leſs in going. down the third three, Two 
. things then are to be explicated here, Firſt , why there 
isacontraction, Next, why it is after ſuch a manner, 
As for the firſt ; the contraction is cauſed by the Preſſure 
of the Water, which Scnal'y increaſeth from the top to 
the bottom, as is clear from the laſt Experiment: there- 
fore , there being a greater Preſſure in a ſurface fix 
fathom deep. than ina {urface three fathom deep, the Air 
within the Ark , muſt be more contracted in paſſing 
between the third and ſixth , than in paſſing between the 
firſt and third. When I ſay more contrafted, che meaning 
is,that more quantity is contracted toleſs, whereby the B2x- 
fil of it is more intended; or that the Air is more bended, 
As for the ſecond, we muſt remember from the laſt Expe- 
riment, that the cauſe of this , is not from the V Vater, 
as.if forſooth the Preſlare of it , were according to unequal 
proportion , but from the Air it felt , whoſe kind and 
nature it is, to (uffer compreſſion after{uch a way, *Tis 
evident in} ;nd-guns,, whoſe ſecond ſpan of Air is com« 
pteſt with greater difficyley, than the ft ; and:the third 
with greater difficulty , than the ſecond, *Tis fo _ 
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:\ all bodies endowed with Benfil': for: ay the: longer you 
bend ,. you find thegreater difficulty, As there is a great 
diſadvanragero'the manthat Dizvs, from the contraQion: 
of the Air, ſo there isa great advantage to-him,. from this 
manner and. way: of contractions: for jf it wete uniform, 
according to' the Preſſure of the” Warer , chew if three 
fachonecompreſt three inches, fix fachom! ought to com- 
efix.inches, nine fachom nine'inches;, and ſo:forward; 
till by going down, either the whole Air, ſhould be com- 
preſt' tono inches., or elſe very little ſhould remain: for 
teſpiration,. $22. 4 | 
The next: thing to be taken'notice of, is- thar all the 
while,during the down going of the Ark,chere is ſtil-equa- 
lity of weight, between the Ponds of the: Water , and the 
Potentia of the Air, for with what degree of weight, the 
Water preſſeth up the Air, with the-ſame'degree of force 
and power, doeth the Air preſs down the'Water, If this 
were not, it would beimpoſſiblefor a man-to.go down) be- 
cauſe of pain, For when one part of: amans body, is leſs- 
preſt thananother, there ariſeth a conſiderableipain; which 
ſometimes is intolerable, as is evidenr'fromirhe application 
of YVentoſo-glaſſes, This equality of weight,isthe rruerea«- 
ſon , why reſpiration'ts ſo ealie; Yer *tis to be obſerved, 
that a man cannot breath ſo eafily-:in rhe 4rk;under theWa- 
ter,as above in theAir, not becauſe there isany inequality: 
berween the weight of the V Vater, and the force of the 
Air ; but only becauſe the' quantity of it is little, 'F6p- 
when a man'ſucks inas muchAir,as fills his lungs, the quan- 
tity muſtbe diminiſhed - if this be, the Water muſt aſcend 
by propottion,though inſenſibly, When a man thrufts oue 
the ſame Air again, the quantiry is increaſed'; it this be, 
then theWater muſt ſubſide alictle; both which _— 
| with. _ 
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without difficulty,ſeing there isa ſort of ebbing and flowing 
both of the Air and of theWater,in every reſpiration, Bur 
| le rather ſeems ( you ſay) that this difficulty owes from 
the ſtrong, extraordinary benfil , that the Air is under, 1 
anſwer, as long as the preſſure of a-Fluid is uniform,though 
in a high degree, yet there can be no trouble in reſpiration 
becauſe with what force ſoever,it is driven in upon the lungs, 
with-the ſame force it is driven ont again: therefore, though 
the Airwelivein, were as much again bended as it is, yer 
(as is probable)-we would find no more difficulty in breath. 
ing than now, There is one thing makes breathing eaſe un- 
det che Water, inthe Ark,namely this; when a m2n ſucks 
inthe-Airto his lungs, his breaſt and belly goes our, and fo 
fills the ſpace deſerted by the Air, that goes in, This 
makes the ebbing and flowing far leſs, 
From this equality of weight between the preſſure of 

the V Vater, and thepreſſure of the Air , we ſee good 

round to ſay , that though the 4rk,were no thicker in the 
ides, than a thin ſawed dale, yet there would be no haz- 
ard of breaking, Iam confident, though it were no ſtronger 
in the ſides, than awine-glaſs, that's ſoon broken, yer it 
might go down 40 fathom without hazard , or denger of 
burſting, This affords good ground likewiſe to make 
windows in the Ark covered with glaſs : for if the Preſſure 
be uniform , and equal, its impoſſible they can be broken. 
The V Vater cannot thruſt them inward, becauſe the Pre(- 
ſureiof the Air, isas able to thruſt chem outward, 

_Ir's certain, the more Air be in the Ark, the more eafie 
is reſpiration : therefore its more eafte to breath, when 
the Ark is but down 5 fathom, than when it is down 10 or 
I5, It's Pn a man might live within the Ark, it be. 
ing 49 inches deep, and 36 inches wide, at the deepneſs of 
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ten fachom,near ewochouress whereaSiif it-were round; and 
narrow above inform-of a Bell, be could nor: continue an 
hour, Te-werd very eafie to:try-how-long' other ' creatures 
might live in it,for example dogs, and'fuctslike,or fowls;as 
hens, pheaſants ordoves, Thoy.might eaſily be incloſed from 
coming out; for though the whole meuth of the' Ark were 
hutvp, except as much paſſage ,. as would receive'a mans 
fiſt, yet it will operate,as well that way;as the other, And 
there,a little daor might be made to.open,and ſhut at plea- 
ſure; *Tis obſerved, that by long'tarrying under the: Va- 
ter in the Bell, the Air becomes groſs: and miſty , which 
hinders a man from ſeing about kim; The canfe- of this, 
are vapors that come: from the ſtomach , lungs and other 
parts of the body , eſpecially fromthe ftomach , when the 
ventricle is tull of mear, Tt's not fit then, that a man abouc 
to dive, ſhould eat:too'much, or drink too:much,efpecially 
ſuch liquorsas Sack or Braxdy, that beget many fumes and 
vapors, - Ita man were neceflitated to tarry.apretty while 
| below, freſh Air might be ſent down from abave, in boteles 
or bladders,even as much as might fill up eheplace deſerted 
by the contracted Air, 'Tis obſerved by fome, that have 
been under the V Vater, that their eares have been ſo trou- 
bled , that for a long time, they have found difficulty to 
hear diſtinaly, Thereaſon of this muſt be from the grear 
Preflure , the rywpanum hath ſuffered from the imprifoed 
Airof the Bell, The Organ ot hearing is-foom troubled; 
eſpecially when a man is near to a great guw,when it's fired, 
And (urely.,when a man is but 34 foot down, the Air with- 
in the Ark,will be of double Benfil : put theeaſe the man 
go down 6 foot, or 13 or x4 fathom, the Benfil' is: tri- 
pled: that's to ſay ; the Afr abeve haye fiyedeprees of 
- Preſſure in it, the Air ofthe Bell, ar 68 foot deep; og 
s Y NaCe 
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have-r5:degrees of Prefſure;therefore the /y»»panum of the 
ear that's but a ſmall and thin »wembray , muſt be fore 
diſtreſſed ; that is overbended, and preſt inward ; even 
as, while a man ſets upon a drum head a great weight, 
v.g. 4 Bulletof Lead or Tron, of 20 'or 3o pound, the skin 
by this, ſuffers an:extraordinary Preſſure, whereby it is in 
hazard to bereant, -.* Tis probable, if a man ſhould go very 
far down, the t9mpayum might be in hazard of breaking, or 
being rent in ewo. pieces, . there being a greater Preſſure 
upon the one fide: from the Air without, than upon the - 
other ſide, from the internal. Air within, which is though - 
to be within the !ympanum,” 

There remains another Phexomenonto be explicated;and 
it's this: the turther up the 4rk comes fromthe ground of 
the Water, towards the top, the Water within it, ſfubſides 
and fettles down-moreand more, towards the month, -- The 
reaſon of it is, -becauſe the further-up-,*the Preſſure of the 
Water is the leſs; and therefore-the contracted Air-gets 


. liberty to expand,;and dilate it (elf, and ſo thruſts down the 


Waterfrom P QtoLM, Ina word , by what propors-. 
tion the Airis contracted in going down, by that ſame pro- 
portion it. dilates , and opens itſelf in coming up, - This 
lets us ſee,. as there is diſadvantage in going down, from 
the contraction of the Air, ſo there is advantage in com- 
ing up ;-from the dilatation of it, - Some think, that the 
coldneſs'of the Water is the cauſe, why the Air is con- 
traced-in the Ark,-ſuch are thoſe, who deny the Preſſure 
of ie. - But:this fancy is eafily refuted 5 becauſe in afſert- 
ing this , they muſt maintain, the further down, the cold 
is the greater, - If this be ,- then far more Airmuſt be con- 
erated, -ingoing downfrom 10.to 15 fathom, than in 
paſſing from: 5 to x0; ſeingas they ſay, the further _ 

Tae 


the cold is the greater, and therefore the contraQion of 
the Air mult be the greater; that's to ſay, there muſt be 
more quantity of Air contracted in the one ſpace , than in 
the other, But ſoit is, that the further down , the con» 
tration is the leſs, They judge l;kewiſe the coldneſs of 
the Water to be the cauſe, why the ſides of empty Veſ- 
ſels are broken in going down, Burt if this be, thena 
ſtrong Veſlel ſhould go no further down thana weak Vel- 
ſel ; ſeing cold can pierce thorow the fides of the one, as 
well as thorow the ſides of the other, And wy is it, that 
a bladder full of wind will go down 40 or 50 fathom with- 
out burſting, yea 100, and yeta ſtone-bottle or glaſs- 
bottle, cannot go beyond 20 or 30? Ifcold have in ir, 
that power to break the ſides of a ſtrong bottle, ic muſt be 
far more able to burſt the ſides of a thin Bladder, This dif- 
ference is clearly explicated from the Preſſure of the Wa- 
ter;but I defy any man to ſhew the difference from the cold- 
neſs of it,. 'Tis to be obſerved, that inall ſuch Experi- 
ments of ſinking of Veſſels, as Hogſ-heads, Barrels, and 
Bottles, they muſt becloſs on all fides, Theretore,ifa man 
deſire to know , how far downa Glaſs-bottle isable togo 
without burſting, he muſt ſtop the mouth of it exactly, 
with a piece of wood, and cement, 

In ſetting down the dimenſions of the Art , I have re- 
' ſtrited them to 40 inches high, and 36 inches wide, 
Bur ifany man be deſirous to enlarge them, or make them 
leſs, hemay doit, Only*tis to be obſerved , that the 
larger the Ark be, the ot that ſinks it, muſt be the 
heavier, Yetit hath this advantage,that it contaias much 
Air , which is the great perfe&ion of it, One of a leſſer 
ſize hath this advantage, that it's more tractable, and eaſi» 


er to let down, and to be pull'd up, But theſe things are. 
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beſt knbwii from Experience , or if a man pleafe, He may: 


calcalate, | | 
As the 4+ is a moſt wſcful device for profit, fo 'tis excel- 
Tefit for pleaſure, and recreation, if a man were diſpoſed ro- 
ſee the'groand and channels of deep V Varers., or were in« 
clined to find ont 2ydroarical condlufions , a knowledge 
vety ptofitable,and which few have attatred to, Though 
irſeem-formewhar difficnle to-enter rhe 4»4, and 20 down 
below the Warer ,; yet a litcte nſe will expell all fear, 
Thehy: a njzn'may go down with lefs hazard, and fear in 
the Ark, then it the Br#7,, becauſe he may conveniently 
faſten his hands, to each {ide'of che Ark , if need wete, 
He thay woghheyrner boy n a wg vr mw time of on 
ing; and ap-coming , ing a little ſeat in1t- he 
hav widower fook ontat: his body may be 0 
fixed ,- rhat there needs be no fear of falling our, 

If a man weredefirous to make Hydroftatiral concluſions, 
by Diviny under the VVater, the dimenſions of the 4rk 
might be enlarged , fo that it might conveniently cover 
a mans whole body , by which''teans, having much Air 
init, a Diver might continne under Water half a day, if 
need wete, Let us ſuppoſe rhen, the hightof it to be $- 
foot , and the breadth 3 foot, or more, Inſuch a caſe, a 
man might continue under the V Vater many hours; and 
yet not one part of his body wet - for if the Ark be 8 foot 
high , and'the man 5. foot inftature , at the deepneſs of 
10 fathom, the Water can ſcarce riſe 3 foot in it, But 
why may not a mancome up every half hour , when he 
finds difficulty to tarry down ina lirtle Ark ? I anfwer,he 
nay $- bat it's trouble and pains to'pull him np,and }&t him 
down fo frequently, And it may fo _— that through 
watit of Airina ſmall CLr#, he be neceflitated to _—_ up 
efore 
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Before'kie end: his work, And leaving the work imper- 
|Q, he may find difficalry in the ſecond down going, to 
Snd ſometimes the place where he was,or the thing he was 
abont to lift, v. g. 2 cheſt of Gold, Tt ir be faid, that 
agreat weight of Stone ot Lead is required to fink an 
Ark & foot high, which wilt amount to 4032 pound 
weight, 1 anſwer, 'tis ſo indeed: but here is the adyan+ 
tagez when it is once below the Surface, there's little more 
rrouble. then with an Ark of leſſer dimenſions, becauſe of 
the equipondium that's between it, and the weight, that 
ſinks it, 

In ſuch a Veffel many trials might be made, As firſt, 
that of the Torricellian» Experiment, which is nothing elſe, 
but a Glaſs-Tub ſo many inches long, with a Mercurial 
Cylinder in it of 29 inches high, that's my ay to be 
kept up at that hight by the Preſſure of the Air, Tf this 
were taken down abour 34 foot, *ris very probable the 
Mercury would riſe othet 29 inches, Thereaſon is, be- 
cauſe the Air within the Ark, that preſſeth upon the Sur- 
face of the ſtagnant Mercury, muſt be under as much preſ- 
ſare again, as the Air above z but the Air above, is able 
ro ſupport 29; therefore this Air muſt ſuſtain 58, The 
reaſon why the Benſil. is exatly doubled is this, 34 
foot of Water hath exaQly as much Preſſure in it , as the 
whole element of Air, therefore, the Air within the Ark, 
being 34 foot down, muſt not only have in it the Preſſure 
of the Air above, but the Preſſure of the Water likewife : 
this neceſſarily follows, becauſe when two Fluids touch, 
or are contiguous to other, the one cannot be under five 
degrees of Preſfure, unleſs the other be under as many, 
According to this reaſoning , if the 4rk go down 68 foot, 
the Mercury will riſe from 58 to 87, . Ifto 102 ; it riſes - 
IIG, 
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. 216, Thisreckoning is founded upon this, namely that 
Water is 14 times lighter than Mercury ; and therefore 


. .. 6ne-inch of Mercury requires 14 of Water to ſupport it 


ina Tub, and therefore , before Water is able to raiſe 29 

inches.of it, the Pipe muſt be 34 foot deep, 
- For a ſecond trial , blow a Bladder as full of, wind as ic 
can hold, and having knit the neck about with a Pack- 
| threed, place it in the 47k, and you will find the ſides, 
that hath, been ſtifly bended become Alccid and fgeble , as 
if the one. half of the Wind had gone out, and this will 
come to paſs, before the Arkcan go down eight or nine 
fathom, The ſtrong benfil of the Air within the Atk is 
the cauſe- of this : for as the Ark goes down, the Air 
orows ſtronger, and ſo at length becomes of that power and 
force, that it eaſily overcomes the force and Benfil of the 
Air of the Bladder , and reducing it toleſs room, cauſes 
the ſides become flagging. In this caſe, the ſaid Air, 
that was oval, and had the form of the Bladder , muſt 
"become round in form of a Globe , becauſe of the uniform 
Preſſure, that it ſuffers from the Air of the 4r 4, When 
once the Ark is down 14 0r15 fathom, take the ſame 
bladder, and blow it ſtift with" Wind , and knit the neck 
as afore, And you will find thatin the up-coming , the 
ſides of it will burſt aſunder with a noiſe. When the 
Bladder is thus full of Wind, *cis ſuppoſed, that there is 
a ſort of counterpoiſe between it, and the Air of the 4rk, 
But as the Ark aſcends, the Airofit, becomes weaker 
and weaker, while in the mean time, the Air of the Blad- 
der ſuffers no relaxation ; therefore, when the Ark comes 
near the ſurface, there ariſes a great diſproportion between 
the one Air and the other, as to ſtrength , and therefore 
the Air of the Bladder being the ſtrongeſt, rents the ſides 
| in 


Fe EI: 


TR —_— 


but balf full of wind , and you will find before, the Ark 
come near to-the top, the {faid-Bladder tobe bended to 
the full” - | . | 

For a third trial, ' take a Glaſs ,* ſuch as they uſe in 
Caves, tor pteſervingot Brandy, and ſtopping the mouth 
cloſely, take it dowh with you in the Ark; and you will 
ſee;, the ſides of it break in pieces, before you go down 
four or five fathom; The ſtrong Benfil of the ambienc 
Air, is the cauſe'of this, * If you take it down with the 
orifice open , no 'hutt ſhall befal it,” Or it you ſtop the 
orifice-in 'the-up-coming ; you will find the fame hurt 
come to it, But here is the difference, in the firſt burſt - 
ing, the ſides are preſt inward , by the ambient Air, in 
the ſecond ; the'fides are preſt outward, by the Air with- 
in the Gla(s, *- WR: : 

For a fourth trial, take a ronnd Glaſs-bottle , pretty 
ſtrong in the ſides, /and when it is down with you in the 
Atk 14 0r 15 fathom, ſtop the mouth of it exactly, and 
when it comes: above , ' you will find a conſiderable quan- 
tity of Wind come oyt of it , when theorifice is opened, 
This evidently demonſtrats, that the Air within the 
Ark, 12; 13, or 14 fathom down, is under a far ſtronger 
Benſil then the Airabovye, ; 

For a fifth trial ; let a man apply to his skin a cold 
Cuppine-Glaſs, when he enters the Ark; and he will 
find ſuch a ſwelling ariſe within it , *as when it is applied 
hot by a Chyrurgion, * This tumor begins to riſe ,\afſoon 
as -the Ark” begins to go down, The reaſon is evident 
trom unequal: Preſſute,, the parts within theGlafs being 
leſs preſt, than the'parrs without; * 

For a fixth trial , take a common Weather-Glaſs, on 
place 
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in--pieces, and comes out "with a noiſe, ' Of; blow it: 
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Place it in the 474, and ia the going down , you willſee 
Che liquor creepiup. in it-, by degrees , as the. Ark goes 
down; as if ſame extraordinary cold ,, were the caule-of 
it, And as the Ark comes up by degrees, the ſaid 
liquor creeps down.by degrees, The cauſe of this Phe- 
nomenas is not cold, as ſome might judge , but the ſtrong 
'Benfil- of the Air within the Ark , that ſo preſleth upon 
.the ſurface of the ſtagnant Water, that it drives it un, 
Af you take with you , a Weather-Glaſs , hermetically 
{ealled, no-ſuch thing will follow z becauſe the outward 
Preſſure is keeped off, 'Tis not then cold , that's the 
cauſe , but weight, By the way take notice, that all 
common Weather-Glaſes are fallacious and deceittul , 
becauſe: the motion of the Water inthem., 1s not onl 
cauſed by heat , but by the weight of 'the Air, whic 
ſometimes is more, and ſometimes leſs , as frequenely: I 
have obſerved, and. as. hath been obſerved by. others, 
This difference is-found,by the alteration of the alticude of 
the Metcurial cylinder, in the Baroſcope, which is more and 
leſs, asthe Preſſure of the Air changeth, In fair weather, 
and before it comes, the Mercury creeps up, Inftoul and 
rainy weather, and a pretty while , before it fall our, ic 
creeps down, Becauſe in fair weather , the weight of 
the Air is more, than in rainy and dirty weather, Decen- 
ber, 13.1669, Tioiund the altitude 29 inches, andnine. 
ten-parts of an.inch.: atthis time the heavens were cover- 
ed with dry. and thick clouds , and no rain followed, 
March 26, 1670, Itound the altitudeno more, than 27 
inches, and-nine ten patts, at which time, there was a 
ſtrong Wind with rain, Beeween theſe two. termes of 
altitude, I have found the Mercuty move near a twelve 
moneth, *'Tis a molt ſure prognoſticator , for if after 
| rain, 
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rain, you find the Mercury creep up in the morning, - you 
may be ſure, all the day following will be fair, notwith- 


ſtanding that the heavens threateneth otherwayes, If 


after fair weather, the Mercury ſubſide, and fall down a 
little, you may be ſure of rain within a ſhort time, though 
no appearance be, in the preſent, Ir falls down likewiſe, 
when winds do blow, What the true cauſe is, why there 
is ſuch an alteration in the Preſſure of the Air, before foul 
weather, and fair, andin the time of ir, it is not eaſe. to 
determine, | 

But we proceed, Trial likewiſe might be made, by 
firing a great piece of Ordnance above, whether the re- 
port would be heard below the Water or not? This 
would dete:mine the queſtion, whether Water. be a fit 
medium tor conveying ound as Air is, Item, whether or 
not, the Sea water be freſher at the bottom, than near the 
top, which is affirmed by ſome, Item, whether ſounds 
be as diſtin& in {uch aſmall portion of Air, 2s they are 
above, -This might be tried with a Bell of a Watch, If 
need were, a little chamber Bell might be hung within the 
Ark, and a ſmall chord might paſs up from it, through the 
cover, whereby the perſons above, might by ſo many 
tingles, ſpeak ſuch and ſuch words to the Diver, T have 
demonſtrated before, that though there were a little nar- 
row hole-made in the cover above, yetineither Air would 
g0 out, nor Water come in, It a man were curious, he 
might have a window not only in the fides, but in the roof 
above, covered with a piece of pureithin Glaſs,  cthorow 
which he might look up, after he is down two or three fa- 
thom, and ſee whether there appeared any alteration in 
the dimenſions of the body of Sun or not, or ſeemed 
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' 78. Hpdzoltatical Experiments, 
We now come to infer ſome Hydroſtatical concluſions, - 
as from former Experiments, Weſee then firft, that in 
' Water there is a preffure 3 namely from the ftrong zexf! 
of the Air within the 47k, that groweth ſtronger, and 
ſtronger, as the Water groweth deeper, and deeper, We 
fee trext, that the preſſure of che VVater hath an incre-- 
ment : becanſe the further down the Ark goeth, the Air 
is the more bended, Thirdly, two Fluids cannot becon-- 
tiguous one to anether, unleſs both of them be under the 
ſame degree of preſſure : becauſe the Air of the Ark, and 
the Water that creepeth up within che mouth of it, are 
perpetually under the fame degree of power, and force, 
whatever the deepneſs be, Fourthly, that in Fluids the 
reffure is nniform ;- becauſe the Air of the Ark, and the 
Water without, preſs moſt equally, one againſt the other, 
Fifthly, the more that the Air is bended, it is the more 
difficult to bend it ; and conſequently, that the diminy- 
tion of the quantity, is according to wequal proportion, 
Sixthly, that when the Ark is down 34 foot, the Benſe/ 
of the Air is donbled: and tripled, when its-down 68 
foot : .becauſe the preſſure of 34 foot of VVater, is as 
much as the whole prefſure, that's from the Atmoſphere, 
If it :beenquired, how-mnuch weightreſts upon the palm 
of a mans. hand, when the Aris down about 68 foot * 
I anſwer, the preffure of the Water upon a mans hand, 
at that deepneſs with the preſſure of the Air above, will 
be equivalent tothe weight of a pillar of Mercury $7 inches 
high;: and three inches thick, which will exceed in real 
weight 200 pound, If ſomuch reſt upon the palm, how 
much muſt reſt-upon the reſt of the parts of the body 2 
Let us ſuppoſe then, the quantity of the palm; to be found 
in.a mans skin, 200 times, then muſt he ſuffer as much 
EO ; Preſlute, 
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preſſure, and aRually ſupport as much burden, as will 
 amonnt to 40000 pound weight, Seventhly, our bodies 
may be under a huge preſſure, and yet that-burden nor 
perceptible ; as is evident from the Diver, who findeth 

| lictle orno weight, while he is under the Water, Or if 
there be any Preſſure found, it's not comparable to thar, 
whichreally is, Eighthly, when a man is 14 or 15 fathom 

. ; down, at every inſpiration and expiration, his breaſt and 
0 belly muſt lifr up the weight of 2800 pound: becauſe, if 
F- | . the whole burden be goo00, the weight that reſts upon 
| | the breaſt, and belly, will be about x 800, Ninthly, that 
between every inſpiration, and expiration, there happens 
| a perte&t counterpoiſe, namely by the Air, that goeth in- 
| to the lungs, and the outward Air of the Ark : for if the 
| Preſſure of the one, were more, than the Preſſure of the 
q other, there could be no motion of the lungs, Tenthly, 
| when a man draweth his breath, the Air cometh not in by 
ſuftion, but by pulſion, For this cauſe, though the 
, | V Vind-pipe were ſtopped, yet a man might live by having 
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| a hole in his fide, going into the lungs, Laſtly, that 
| there is no ſuch thing as ſudiop properly z and therefore 
| the motion of all Fluid bodies, is cauſed by Preſſure and 
weight, Themotion of the blood then thorow the hearr, 
| iS driven, and not ſudfed, Infants properly do not ſuck, 
| | - but havethe milk ſqueezed into their mouth, _ *'Tis evi- 
dent from the ſucking-2laſs that ſome women uſe for milk- 
ing their own breaſts: for by help of this, the Air that 
guardeth the. head of the Pap is removed, and ſo the Air, 
arm preſleth the parts about, and without,fqueezes out the 
milk, | 
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EXPERIMENT XIX. 
Figure 26, 


T* His Figure-repreſents a deep Water, whoſe firſt and 
viſible ſurface, is F G, The imaginary ſurface, is 
E'LC, 34 foot belowit, ADB is a Siphoz, working - 
below this V Vater with Mercury. AE Lisa Veſlel with 
ſtagnant Mercury, among which the orifice Ais drowned, 
the other orifice B exiſting among the Water, DM is 
the hight of the Siphoy above the line of level, which I 
_— is 58-inches, For making it work, ſtop the two 
orifices cloſely, and pour-in as much Mercury at a hole 
made at D, as will fill both the legs; Then ſtopping the 
ſaid hole, open the two orifices A and B, and you will find 
the liquorrun as long out at B,as there is any almoſt in the 
veſſel AE L. For evincing this, which is the only dif- 
ficulty, conſider, that it this Szphoz, were filled with 
Water, and made to work only with Air, ( as is clear from 
daily experience ) the liquor would run. out conſtantly. at 
B, Becauſe there is here an unequal Preſſure , the ſurface 
of Air N B, being more burdened, than the ſurface E LC, 
but where unequal Preſſure is in Fluids ( according to the 
12th Theorem:) motion muſt follow, I prove the ſur- 
face N B to be more burdened, than the ſurface E L C, 
becauſe the Water B D, . is heavier than the Water L D, 
as is evident to the eye, - The Air B therefore, ſuſtaining 
far more weight, than the Air E Ly muſt cede and yeeld, 
: Next, there is here a pondus and a prtentia, the pondus is 
the VVater LD; the potentia by which it is counterpoiſ- 
ed, -is the Water B D ; buttheſeareunequal, B D being 
ps i Th heavier, 


————— 
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heavier, than L' D'; therefore accotdihg to the 33 Theo- 
rem,- theſe two Fluids cannot *ceafe from 'motion, It -ic 
be ſaid, that the ſurface N'B is ſtronger , than the ſurface 
E L C, ſeing it is lower,” IT anſwer, the difference is ſo 
unſenſible, that they may be'judged bat one, Now, 
ſay, if this $iphox work in Air, with Water, it muſt 
likewiſe, work in Water with Mercury, ' Therefore, this 
Siphon being 34 foot below the firſt ſariace F G, the liquor 
muſt run our conſtantly at B,* Becauſe, there is here, an 
unequal Preſſure, the ſurface of V Vater N B, be.ng more 
burdened, than the ſurface EL C, Though there be 
more weight in N B, thaninE L ©, becauſe it 15 lower, 
yet becauſe the difference is not ſo much, as is between the 
weight of BD, and the weight of L D, it proves nothing. 
Note here, that ſolong as D, is within 58 inchesof E L 
C, this Siphox will work, The reaſon is, becauſe the 
Preſſure ot 34 foot of V Vater,' with the P:eſſure of the 
Air, upon F G, areable to raiſe Mercury exaQtly 58 inches, 
But if D exceed that hight, no Art will make the liquor 


run outat B, + Note ſecondly, that this Siphox will ope-. 
rate with Air and V Vater, though the = D were 34 - 
e Preſſure of 


foot above M; and the reaſon is, becauſe t 
the Air, is able to raiſe apillar of Water to that higher, 
Note thirdly,- that if. there were an orifice opened at C, 
upon thelevel line EL C, the two Waters would become 
of the ſame weight,' the one not being able to move the 
other, If you bore a holeat R, theliquor aſcends from 
R to D, andgoeth down from D to A, and {o the motion 
ends, Bur, it the leg A D were fix times wider, than 
B D, the liquor would not run out at B, I ſhall anfyer 
this in the cloſe, 


From this Expetiment we ſee fiſt , that the motion of + 
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Fluid Bodies up thorow Pumps ;.and Siphons is not for 
ſhaning vac»ity, bur becauſe they are preſt up violently, 
We ſee next , that when the Preſſure is uniform, there 
is no motion in: Fluids; 'but afſoon, as one part is more 
preſt, . than another, motion begins: becauſe, this Siphoz 
will not operate,if the orifice be made.in C , but if ſo be,it 
be in D,- then themotion begins ; -becauſe there is here 
an unequal Preſſure, which was not in the other. We 
ſee thirdly , that Fluids have a determinate Sphere of 
 afjvity, to which they are able to preſs, and no turther : 
becauſe this Water , is not able to preſs Mercury higher 
than 58 inches, So the Air cannot raiſe Water higher 
than 34 foot, If this Water were 68 foot deep, the 
Sphere of it's aftivity would be 116 inches, We ſee 
fourthly , that in Fluids there is a Pondys and a Potentia , 
and that the inequality of weight between thetwo, is the 
only cauſe of motion, We ſee fitthly , that as long as 
this inequality of weight continues , as long continues the 
motion , becauſe , as long as B D. 1s heavier than L D, 
the motion perſeveres, We ſee fixthly, the poſſibility 
of a perpetual motion in Fluids ; becauſe the liquor runs 
perpetually out at B, If it be ſaid, the motion ends, 
when the ſtagnant Mercury AE L faileth, I anſiver, 
this ſtop is only accidental , and not eflentially from the 
natureof-Fluids, If it be enquired, whether ornot, would 
the Mercury run out at B, upon ſuppeficion, the ſhank 
L D were twice. as wide, as the ſhank B D? Tanſwer 
it would, .If itbe ſaid that theone is far heavier than the 
other , namely. L. D than. D B. I anſwer, weight in 
Fluids is:not counted according to thickneſs , but ac- 

cording to altitude, 
EXP E- 
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EXPERIMENT XX 
Figure 27, 


”T" His laſt is for demanſtrating the precife and juſt 
_ weight of any Pillar of Air , Water, Mercury , or 

of any other Fluid body , if ſome af their dimenſions , be 
but once knowen, AB then is a ſquare Pipe 1 2 foot high, 
and fix inches in wideneſs , full of Water , reſting upon 
the ſurfaceot Air AC, And EGisa ſquare Pipe 1 2 foot 
high, and 12 inches wide, tull of V Vater , reſting upon 
the furface of Air EF, None needs to doubt , but 
the two Waters, will be ſuſpended atter this manner, 
even though the orifices A and E were downward, eſpeci- 
ally. if they be guarded with Water , but the demonſtra- 
tions, will be the more evident, that wee ſuppoſe the 
two Pillars of Water to be ſufpended as they are, From 
this Experiment I ſay firſt , that the Pillar of Air C D is 
168 -pound weight, at leaſt z which Iprove thus, The 
VVater AB is 168 pound: therefore the Air C D, muſt 
be as much, T prove the Antecedent , becauſe it's a Pillar 
of V Vater 12 toot-high, and fix inches thick : but every 
half cubical foot of V Vater, that containes 216 inches, 
weighs ſeven pound: therefore ſeing the Pillar is 12 foor, 
ie muſt contain 24 half feer | but 24 times7 is 168, The 
only difficulty is to prove the Connex10n, which I do thus, 
from the ſeventh Theor, all the parts of a Fluid inthe ſame 
Horizontal. line, are equally preft, but ſo it is, © that the 
part A, and the part C, are in the ſame horizontal ſur- 
face; therefore the part. A, and the part C,- are equally 
preſt, But if the part A, andthe part C , be equally 
preſt , the Pillar- of Air C D-, muſt be as heavy , as on 
Ptilay 
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- Pillar of VVater A B, Ifay (ſecondly, that the Pillar 
__of Air FH, eight 672 pound, Tprove*it thus, The 
Water. E G weighs 672 pound ; therefore the Air F H, 
, weighs as much, The Aztecedent is clear, becauſe E G, 
is- a -{quare Pillar of V Vater 12 foot high, and 12 inches 
. thick 5 but every: cubical foot of V Vater weighs 56 
pound - but 12 times 56, is 672, I prove the connexion, 
as before. All the parts of an horizontal ſurtace, are 
equally preſt ; therefore the part F, muſt ſuſtain as much 
burden, as the part E, 

To proceed a little further , let us ſuppoſe the Pipe 
AB to be 34 foot high, and the Pipe E G to be as 
much, TIaſlert then thirdly, the Pillar of Air C D to 
weigh 476.pound , which I prove as before, All the 
parts of the ſame ſurface , are burdened with the like 
weight, but the part A ſuſtains 476 pound, therefore the 
part C muſt ſupport as much, The Connexion is evident, 
and the Antecedent is ſo too, becauſe the VVater A B 
being 34 foot high, and fix inches thick ; muſt weigh 
476 pound: for, it 216 inches , weigh ſeven ponnd, 
14688 inches , muſt weigh 476 pound. I aſſert fourth- 
ly, the Pillar of Air FH to weigh 1904 pound , which 
Idemonſtrat by the former Medium, All the parts of a 
Fluid that ly in the ſame horizontal ſurface , are equally 
preft ; but ſo-itis, that E andF, doſoly;. theretore F 
muſt þe ag muck-burdened as Ez the Water therefore E.G, 
weigning [1904 pound. , the Air F H, muſt weigh as 
much, | For if 216-inches -of Water weigh ſeven pound, 
58752 inches ( for ſo many are in the Water E G) muſt. 
weigh, 1904 pound,: ©; iO TF es BT Teagty 

. Let us ſyppoſe ſecondly,,: the Tub A'B to be only 29 
inches high, and the Tub E'G ; of the ſame hight , _ 
that 


” 


then fif thly,. 
the Air FH, 


that fix inc 


-pound, and 
to weigh i90g. pound, , - Becauſe the Pillar 


_ ' Let it be ſuppoſed thirdly, the PipeE G, c being 26 
IG, full of Air, a 


d, 
makes as great a Preſſure upon E ,. as when it was 3 Fe 
Thereaſon of this, is ſurely the Preſſure of the Air EG, 
that bears down the Water .K E, with-the weight of 95.2 
pound , the half of 1904 pound, - It it be ſaid -accordin 
to the Theorem 21, Phat. there is. as much Preſſure and 
weight inthe leaſt part of a Fluid, as in the whole , - there- 
fore the Air TG, muſt: be as heavy as E.H,  Tanſwer 
IG, is not ſo heavy. as F H, becauſe the Water EK 
impending in the lower part of the Tub, hath occaſioned 
the Air TG, to expand jt ſelf ſo many inches, by which 
means, it loſeth ſo many degrees 'of it's Bexſil,..-If you 
temove the Water E K, then will .the Air .1G , be as 
heavy, as. F H; becauſe E-K being Air, it reduceth 
IG to that ſame degree of zexſil withit-ſelf 4 bur when 
the Air E is burdened = the Water.E K., it-can- 
| ” Þ not 


for take che AirT'G, df thar, fame weight with it (elf. 
Ji vs Lppoſfourrhily,” thac only” eighe foot and an 
half of Warer;/afe in the Tub, gy between E and N. 
Iſiy then (eventhly ; that the' pate E', is as mych bur- 
dened with i F wy, ye oe Pee Was ae age the 
25 too; and #n half of Atr N G, is ex1etly.as' heay 
© the” > Woordal an haff of the Wirter thies one, " 
provejr cus; "The Air Ehirh che weight of 1904 pound 
in it {elf}, ſeing the weight of the ſarface , is alwayes 
al to: the weight” of the Pillar, buc being burdened 
with the 'V Varer E N , *that weighs 476 pound, it can- 
not preſs up with more weight then with x 425 pound - 
4nd©therefore the top of the ,Water N , muſt preſs upon 
the underpatt ofthe Air \ that's contiguous with it, with 
1428," 1f this be, the Air N.G, muſt preſs down with 
as much, ſeing according to the 20 Theorem , it is im» 


pay ble, that one part of 4 Plaid ,” can be under Preſſure, 
$' the next adjacent” patt ; beunder* che ſame degree 


kth "Therefore T conclude, that the 25 footand 
>n halfof AirNG, is as heavy, as the 25 foot and an 
half of the Water that's gone, * This makes it evidence 
allo: rhat when'tche Pipes halt full of Y Vater , a3 E-K, 
the Air TG, hath the weightvf'g52 pound, Becauſe E 
being in-ic ſelf T904 ; bur being burdened with E K 952, 
it cannot make the top of the Water K, preſs upon I 
yith more weight than 952; and therefore ( by the 20 

Thigrem, ) the Ai'G Tf, muſt weigh 952 likewile, © 
'Taffirm eighthly, char, when-the Pipeis full of Water; 
from E'toG;ifa man poiſe it/in his hand, he doth nor 
find the weight of the WaterEG, And the reaſon is, 
becauſe it's ſuſtained by the part of the ſurface E. Bue 
it the Air E ſuſtain it., my hand cannor ſuſtain ic, I _ 
en 


e 


then only theweight ofthe 'Tub-," byt not the weight of. 
the V Vater within it, ' I ay ginthly, that whey I poiſe 
the ſaid Tub, I find the whole weight of the Pillar of Air 
I, M, -which is exaQtly xg04 -paund. - I-prove it thus, 
The ;pondvs of a Pluid is then only found; when phere- is 
not a porentia19 counterpoile it, 'or at leaft, when the pa- 
zentia is inferior to the poxgus - but theres here no poten- 
tia, counterpoiling the pondes of the Air LM, There- 
fore, I muſt find the weight of it,” when ] life up the Tub, 


'The maj or propoſition isclear from che tenth T heorem, It's 


evident allo, from common experiencez; far while: 4 bal- 
lance is hanging npon anail, with ſix pound inthe one 
ſcile, and nothing in the other, - you will find the whole 
burden, if you preſs up that one ſcalewith the palm of 
your hand, Burt if ſo be, there were fix pound in the op- 
poſite ſcale, you will nor find the friſt fix, ; and che reaſan 
is, becauſe it is in equi/ibr40 with otherfix, ' *Tis juſt'fo 
here, I muſt find the weight of the Air LM, while I 
oiſe the Tub, becauſe ic wants Dt to cQuntetbal- 
ance it, Tprovethe;wixor propoſition thus, | Ttapy thing 
connterballance the Air- LM, 1t:wuſt either bethe Air 
below, namely the part E ,' or the Water E G; butnei- 
ther of the twain can do.it,, Not:the Ajr E, becauſe ic 
hath as great a burden upon it, as itis able to (ſupport, 
namely the Water E G, that weighs :904 pound. - And - 
for this cauſe, not the V Vater it (Elf; ſeing all-rhe force 
it can have to colnterballance: L M; is from the ſurtace of 


. Air Ez but this.is in equil{ibrio with, it already. I faid 
. that the Air L M, was. exactly 2 904-paund weight, This 


alſo is evident, becauſe it is juſt of theſe (fame. dimenſions, 


with the Air F'H, If it be faid;the Air EM muſt be:thick- 


er; ſeing it's equal: ro the Tub without 5 bac the Air 
{| 7 & wn FH, - 
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'FH,isonly equal ty'the Tubwithin, Tanſwer, ic is © in- 
| deedy bathere is a ſolution to the difficulty. 'F do nor 
find the whole weight of the Air L M, but-only as much 
of it, 'as is equal to F H, Suppoſe the Tubto be 12 inches 
within;,; from ſideto fide, and 16 without; from fide to 
ſide; I ſay then, Ifind only/the: burden of fo much Air, 
asanſwers to the cavity of the Tub,becauſe the reſt of thefe 
inches, are counterpoifed, by as much below, namely by 
the Air;that envitonsthe orifice E :- for it's ſuppoſed, that 
-Ifithe'Tab be ewo inches thick above, ir-muſt be-as thick - 
inthe-lips; So that:the whole Tub, is not unequally preſt, 


' but only'ſo much of it within upon the top, as anſwers to - : 


the cavity. Tenthly,: that when the Pipe is buthalf full 

of V Vater, namely trom-Eto K; I find only 952-pound : 

ot the Air-L M, though before found 1904,” Therea- 

ſons, becauſe the one half of-it is now-counterpoiſed by - 
the Air I G, .and thereforethe weight of it becomes inſen- 

fible,” *Tis clear-trom the fixth affertion;-that- the Air 
IG, 'prefſeth down with 952 z therefore-ic muft preſs up 
with as much, ſeing-accotding; to the fixth Theorem, the 
Prefluteof a Fluid is 6n every fide, Eleventhly, that when 
-thete is only eight-foot-of V Vater and: a' half in' the Tub, 
namely between. E-and.N, 1.find-only [476 pound- of the 
Air L M;: Becauſe in this cafe, the Air NG counter- 
poiſeth 1428 pound of it,- For if the ſaid Air, burden the 
Water N-E, with 1428 pound. as is clear from the ſeventh 
afſertion, .it muſt likewiſe preſs up the Tub-with as much, 
and.ſo counterpoiſe as tnuch of the Air L M.* Twelfthly, 
that when there -is nothing within the Pipe but Air, the 
whole weighe of the Air L M becomes inſenſible ro me, 
The reaſon is evident, becauſe it is wholly counterpoiſed 
by-the Ait withid:the Pipe, - I affic thirteenthly, _ | 
the 
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the V Vater: E'G, is iv equi/tbri0 with'the: Water AB: 
that's to ſay 1904*Ponnd, is in equil;brio with 476 pound,” 


' Tprove itevidently, by-tlie firſt mediums -all the parts of 


an Horizontal ſurtace, are equally preſt3” theretore the' 
part-A;-ſuſtains nomoreburden,” then the part E, there-' 
tore A B; is as heavy as E-G, and confequently, the Air 
C D, muſt beas heavy; asthe Air FH, Leſt this pro-' 
peſition may ſeem to contradi& what is already faid,I muſt 
diſtinguiſh a twofold Ballance,according to the thirdTheo- 
rem, one Natura, another Artificial, In the Artificial 
Ballance, where magnitudes do weigh according to all their 
dimenſions, viz, Longitude, Latitude, and Profundity, the 
Water A B, and the Water E G, are not in equi/ibrio to- 
oether,ſeing the one is x 4-28 pound heavier than the other, 
But in the Baſkence of Natere; duch as theſe Pipes are, all 
the four makes an equipondium together ; : becauſe they'do 
notweigh here, according to their:thickneſs , but only ac- 
cording to'their a/titude, Therefore leing AB is as high 
25 EG, and ſeing CD isas highas .F H, they muſt all 
be of the ſame weight, | | ©... ; 
From-the firſt aſſertion T infer,” that vne' and' che ſame 
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thauſt in, :berwetn litzraud v.89 the ceiling ofthe room 
above,-1t muſt preſs 'down. with more weight, then it ic 


= << S —_— 


KL ary ae rn C ——_ of __ AB, 

35's bat. +2 foot high, being prefi between the ſurface A, 

SE rap of-the-Tub within, 'muſt burden A, as much, 

as-if it 'were 24 boot high 3 for being of this hight, it.only 
u 


ace, Without preſſing up the top of 


ſtands,upon the 
the Tub, | : 
T infer from the ſecond aflertion, that each Pillar in a . | 
Fluid bath a determinate weight, | This is evident. from # 
the determinate weight -of A B: that weighs firſt 168 
pres being 12 foot high, and 467 pound, being 34 
taot bigh, and ſo of the reſt, I infer ſecond!y, that the 
thicker, | and groſſer a Pillar gf aBluid be, it is the heavier, 
(eyenin the Artificial Balance) andcontrarwile, the mote 
er and thinnegritbe, ic is the lighter, This is evident 

from the Water A'B, ſix inches thick, that weighs 476 
pound, and from the Water E G,. 12 inches thick, thar 
weighs 1904-pound, So doth the Pillarof Air C D,weigh 
leſs, then the Pillar FH, Here is ground for knowing 
the certain and-determinare wage of a Pillar, . in: any ſort 
ofa-Fluid whatſoever, As to Air, its clear: and evident, 
that @ four-ſquare Pillar thereof, x2 inches every way, 
weighs 1904, That's tofay, if it were poffible, to take 
the Pillar of Air -F H, in its whole Jength, from the ſur- 
faced theicorh, to thetap of the Atmoſphere, and pour 
it: intq the: Scale of @ Ballance; + it would be exactly the 
 weightof 1904 pound,” ' Hete is a fecret + though that 
ſame Pillarof Air were ao longer, than 60r.10.foor, yer 
the:Preſſuceaf/it,, upon'the bady;-it refts:wpon; is equiva- 
leng:tq'' 199 4:ponnd,.; If this be ,.( you ſay?) whar is the 
__ —————— 7 i. 
utc quare £ 
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fquarte 2/1 anfivet, iembſt be as biezyy; as a Pilar of Wa. 


"ter 44 fob tighy, and 36 inches thick, which will, by ft 


reckonſns,” amotmr to' 15136 pound; ot to-105r fone 
weighe, It may be inquired next, what's the weight bf 
the Air, thar burdens the pavement -of this parlour, 
thac's 16 foor ſquare'?” Fanſwer 487424 pound, - Becauſe 
irs 'exaQly the weight of a bulkof Warer $ faor hich, 
and 16 foot thick,  *Tisto be remembred ,” that though 
the Preflureof it, be ſo much , yer being poured into 
the ſcale of a Ballance, it will not weigh fo much :. for - 
not only as muchas fills the room muſt- be taken , bur as 
much as 'paſſech from'the pavement to the' top of the 
Atmoſphere, According to this method *ris caſte todeter- 
mine the weighe of any Pillar of Air whatſoever, provided 
a man bat once know the thickneſsof it, both thewayes, 
e.z, there's 2planum 12 inches long,” and fix inches broad, 
upon which reſts a Pillarof Air, | The weight of it then 
is, juſt the burden of a magnicnde of Water 34 footin 
hight, r2 inches in length, and ſix inches in breadth, ** 

Though the weight of any Pillar of Air may be. known, 
by knowing only the dimenſions of it , in breadth” 'amd 
length ;-yer. the weight ofa Pillar of Warer 'canngt;be 
known ,- unleſs all' the three common 'dimenfions'pf'tr, 
be firft known, - The,reafor is this; the Pillars of *Air; 
areall of the ſame higher, but the Pillars of Water inthe 
Ocean , are of different hights: therefore, not only/muft 


they be kpown, ſecundunt Jongitudinem , & latitudigions, 


in tength'and breadth,” but ſeranaum Pages, car 
is, according to deepneſs, *Tis ealie to'know then', 'what 
each particular Pillar weighs, Firſt then, try how mach 
weight is ina cubical foot of Water, and having found 
this to be v,g, 56 pound, you ama 
Pillar 
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_ Pillar of Warer.34 foot high, and 12 inches thick weighs 
1994 pound, | A Pillar 34 foor high ,' and fix ,inches 
"thick weighs 476 pound.. . Note, that in a Cube of 
Water fix inches thick, there are 216 inches, which 
weighs ſeven pound, Tn a Pillar 12 inches.chick , and 20 
fathom, or .100 foot high , you will find 5600 pound 
weight, Inone, of theſame thickneſs, but.200 fathom 
high, there are 56000, fifty ſix thouſand pound weight, 
In a Pillar three foot ſquire, and 20 fathom deep, there 
are 50400, fifty thouſand, and four hundred pound 
weight, Make it 200 fathom high with that thickneſs, 
and it will weigh 504000, five hundred and four thouſand 
pound, But, it according to. the Theorem 25 , you 
conſider, the weight .of the Air above , ic will weigh 
521136, five hundred ,. twenty and one thouſand, one 
huadred thirty and fix pound, A Pillar x 2 foot ſquare, 
and zoo fathom deep, weighs 1 2 096000, twelve:million, - 
ninety and fix thouſand pound, Laſtly ſuppoſe there 
were a bulk of Water 500 fathom deep, and 500 fathom 
thick, ſucha magnitude would weigh 8750000000, 
eight thouſand ſeven hundred , and fifty million .of 
pounds, Bur if the Preſſure of the Air , that reſts upon 
a_ſurface of Water, 500 fathom in breadth and length, 
betakenin, that weighs 119000000, a hundred and 
nineteen. million of pounds , the total , that the bottom 
of the ſea ſuſtains, muſt be 8940000000, eight thouſand, 
nine hundred and fourty million of pounds, or 5 5 875 0000 
five hundred fifty and eight million, ſeven hundred, and 
fifty thouſand ſtone weight, - | 
I infer from the fiith-aſfertion ,. that «the lighteſt of 
Fluids may be brought to an equilibriam with the heavieſt, 
For though Mercury be 24000 times heavier than Air, 
| | yet 
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yet the part of the. ſurface A, is 'no more preſt with 
the Mercury A B,- then che part C is preſt with the Air 
CD, urs » that 29 inches of Mercury, are of the 
ſame weight with 34 foot of Water, Thirdly, the heavier 
a Fluid be: naturally , it hath the leſs altitude in the 
Nateral Ballance ; and contrariwiſe, the lighter it be, i 
hath che more altitude, This is clear 4rom the Mercury, 
that's 29 inches , the Water.that's.34 foot, and the Air, 
that's counted 6867 fathom, - | 
I infer from the fixth aſſertion, that two Fluids of 
different gravities , may make an equilibrium with a third 
of the ſame kind, Becauſe the -27 footot Air 1G, and 
the 17 foot of Water EK , are'n equi/ibrio with the Air 
FH, T infer ſecondly , that r7 foot of Air , may be as 
heavy as 17 foot of Water, becauſe the Air G, is exactly 
aS heavy , as the Water E:K, 1 infer thirdly , that the | 
Benſil of a Fluid , is a thing really. diſtin, from the 'N 
Natural weight of it: becauſe the Preſſure of the AirI G, | 
is 952 pound, but the natural weight of it will not exceed, 
if tt were weighed ina Ballance, two -or three ounces, 
T infer fourthly , that Air cannot ſuffer dilatation , but it 
muſt loſe of it's Preſfure. Becaule the Air 'I G, that oughe 
to weigh 1904 pound, weighs only 952, For under« 
ſtanding this , 'you muſt know , that when a Pipe is 
abour halt full of Air, and halffull of Water, and inver- 
ted, ſo much of the Water falls our, and conſequently 
ſo many inches doth the Air above it, expandit {Elf, So 
to make this Pipe that's 34 foot high, half full of Air 
and half full ot Water , you muſt pour in about 19 foot 
of Water, and the 15 foot of Air that's in it beſides, 
will, when the Pipe is inverted, goup and expand it (elf 
to 17 foot, two foot of Water falling out, | 
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- Linker frem-ebe feventhaſſention-, that when there are 
eo Dluitis ofidifferentgravities ;, -anitt weights counter poi» 
fing a third, by what proportion 'the one grows lighter, 
by that ſame proportion the other becomes heavier, For, 
when the VVater E K, that weighs 952 pound, becomes | 
K N;,; that weighs 476,” the Airabove it, chat weighed 
952: becemesmow T42:3pound, .. 

Liafer from theeighth, that the pandus of a Fluid, can-- 
not be counterpoiſed, by two diſtm& ,pawers., Becauſe 
the 54.footof Water EG, cannot be both faRained , by - 
the partof the furfaceot Air E, and my hand, Iinfer from © 
the ninth, char che Preſſure and weight of -a Fluid, may | 
be found, even ia its:own Element, by ſenſe. Becauſe 
in poifing of the Tub, I find the weight of the Air LM, . 
Ligter ſecondly, chat thewerght ofa Fluid is only found in - 
Ks own:Element; whenithete is nota potenmtis to_counter- 
poiſe the pandes-of it,-'becaufe I: find only the weight of - 
the Air LM, becauſe it wants a potentia t0.counterpoite - 
it, T-injerthitdly, that it is very poſſible even im che 4r- 
tficial B ailange, $0-weigha Elmd inics ownElement, and 
to know. the ptecife weight :of it, to.a grain, For this - 
cauſe, take aſmallchord, and faſtentherewith the top of 
the Pipe-G, to the Scale of a Ballance, and'the Lead or 
Stone that makes the counterpoile.in the oppolite Scale, is - 
thejuſt weight of the Air LM, ,  « 

- Tinter fromithe tenth, 'that by how :much the nearer, . 
the potentia:of a:Fluid, comes to:the ponds, 'by foimuch 
the leſs, is the ponaus found, :or is ſenfible, This isclear, 
becauſe I find lefs oftheweight of the Air L M, it being. - 
counterpoiſed with-the Air 16G, ;than before, This fol- 
lows likewifefrom theeleventhaſſercion,- 1 infer from the | 
twelfth, that when the pondus of a Fluid,,'is ——. | 
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by an:equal perentia it: becomes:thtogethen inſenſeble,-- I 
er trom the laſt, that two Fluids differing in weight, ac-: 
cording tothe Libre or 4riifieial Beflance, may agnee in 
weight,according tothe Xatwal 8eBance, Þ infer fecoadly, 
that Fluids is the Boffawce of Neture, do. ave; counterpoite: 
one angther accotding to their 7hikneſs, bur onlyaccor<: 
ding to thetTalaxtade, ' 1 OD 7” 20 SDr 

To put a cloſe to this Experiment, let us ſuppoſe the 
Pipe EG to be 68 foot high, and void of Air, If 
then the orifice E be drowned among ſtagnant Wa- 
ter, the Liquor of its own accord (as it were) will riſe 
trom E to K 34 foot, the other half 1 G remaining 
empty. This evidently ſhews , that the Preſſure of the 
Air, hath a Sphere of A#tvity, beyond which it is not 
able to raiſe or preſs up a pillar of V Vater, *Tis folly then 
to think that Water may be conveyed over high places by 
the help ofa Siphony.w, g, from theone ſide of a Hill over 
the top, to the other ſide, For, if that hight exceed 
perpendicularly 34 foot, no Art will doit, Yet cantra= 
riwiſe, it is poſſible: to tranſport Water, 'by Piper and. S6- 


| phons, not only 34 foot below the ſource , but 3400, 


Nay, if there were a $S/phoy paſſing from the ſurtace of 
the Earth to the Center, and thence riſing to the ſurface 
aodin, it would convey Water from the one place to the 
other, For'tis a certain and infallible rule in the Hydro- 
ſtetichs, ar W axes wil re gobiglyngne Places, a whe: 
hish+ oof the place is, frommwhencerr: , evermction?ft 
the windings and turnings of the Lead-Conduits 'under- 
ground were as 4 Labyrinth, and-though this place, 'were = 
not only 1000, but 5000 pace diſtant from the other, -_ 


\ *Tis to be obſeryed, that if the mouth of the Conduit 
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Here, be: exactly: as high: as-the other end \at the-Foun-- 
tain, the Water'ſtands ſtill, And the 'greater the dif- 
ference” be, the Water: flows out with the greater force. 
By the help :of ſuch- Condvirs, 'tis eaſie to convey Wa- 
ter to a_ City. many miles. Such : Pipes are ordinarily- 
made. of Lead,. But-for ſaving expence, they may be-. 
made.of Timber, or Clay well burnt in-an Oven... | 
| . | | 
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AN ACCOMPT' OF 


Miſcellany © 
OBSERVATIONS, 


Lately made , by the. Author of the- 
foregoing E xPERIMENTS.. 
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OBSERVATION: T- 
WEGRBSAD N My 1669; there was need of -a new” 
EAN 


Rl 1; py Sink,. onthe. eaſt fide of- Tranent, for 
WA G<=S - winning of Coals,.. But while-the Coal- 
B24 DYED. hewers were in digging down, and had - 
Solo. DN come the deepneſs of 13 or 14 fathom; . 
PIX they-were : ſtopped. from-working . by x 
Damps, or.4ll Air , that flowed out plencifully. from-t 
fides of the fink, wherein there were a great number of 
Entters , or. rifts , out of which that ill Air came, . To try 
the nature and. power of Dazyps., I took a. dog, and faſtned 
him in a bucket, with a ſmall roap,. that he might nor leap 
over, and when he had gone down-7 or 8 tathom ,. he pre- 
{ently begins to howl ,” and cry pitifully , as if he = been + 
| eaten - 
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beaten ſore with a rod, and alittle after , he begins to ſtag- 
ger,and his feer failing him; he falls down, as one overtaken 
with the Epilepſy , and in going down to the bottom, * his 
eyes turning in his head , they appeared very ſhining and 
ctear like two large bright Diamonds, Fearing , thac the 
Damp ſhould have killed him. out of hand, he was inſtantly 
pulled up from the bottom, where he had not tarried 1 5 /e- 
conds of time, And when the bucket had cometo the mouth 
of the ſink, he was pulled out,and laid upon the ground, to 
vet freſh Air, When he had [iena while as dead, hebegins 
at laſt to gape,and gaſp,and makeſome reſpirations, as it he 
had beeg rather expiring, than recovering, Next,he began to 
ſtir and move his feet, and after , to raiſe himſelf upon his 
knees, his head ſtaggering and wavering trom ſide to fide, 
After a mint or two , he was able to ſtand upon his feer, 
but ſo weakly, that he was' not in capacity to walk or run, 
Yetatlaſt, being much refreſhed, he eſcaped from us,and ran 
home,but ſlowly, In the afternoon, the ſame Experimenc 
was repeated, with another dog, whoſe caſe was the ſame 
inall things, But after he was perfeQly recoyered,. for. a 
further trial, we let him down the ſecond time; nd fub- 
fered him to tarry in the bottom of the ſ/»k,abonc the ſpace 
of three minuts : but when he was pulled up, and taken 
ouc, we found no ſymptomes of life in him; and (© after 


half an hour and more, his body began to ſwell, which/ar- 


dinarily befalls ſuch, who ate killed afcer this manner,” Af- 
ter this, we ſent down inthe Bucket, a little C-meRen, 


*% 


which, when it came near the Damp, prefently flappe 

with the wings, and falling down, turned over and over 
for a ty white, as if it had been taken with a vert770; or 
Siddinefs, But by drawing up the Bncker in haſte, and 
dringing 'the Bird to the freſh Air, it recovered,” In. the 
| | | evening, 
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evening, we letdown a 7:ghted Candle, but it was ſoon 
extinguiſhed, when -it came near mid-ſink, for here, ra- 
ther than in the bottom, was the ſtrongeſt Damp, Laſt- 
ly, we let down by a chord, a Brand-iron, with burni 
Coals;; whoſe flamewas ſoon put out , and after a little 
while , we perceived the red Coals to: be extinguiſhed by 
degrees; yetnot totally, becauſe, as the Coal- hewers ob- 
ſerved, the power of the Damp was not fo ſtrong, as before, 
Theſe Damps then have their ebbings and flowings, which 
ſeem to depend upon the weather, or rather upon the fitua- 
tion of the winds,and their torce, For *tis obſerved, that a 
high South-weſt wind cauſeth ill Air in this place; and 
that, by reaſon of much waſt ground , that lies upon the 
South, and South-weſt hand of this Sizk, whence are cog- 
veyed under ground by ſecret paſſages , which are nothin 
elſe but ſo many rifts and openings, commonly called by 
the Coal-hewers, Cutters, corrupted and rotten Air, full 
of ſulphurious tems, The reaſon why theſe paſſages are 
open, and replenithed with nothing, but corrupted Air, is - 
this, the Water, thar's ordinarily called the Blood of the 
Coal, being withdrawn with ſubterraneous Gutters (com- 
monly called Zevels) that are digged, and wrought under 
ground, ſometimes a very long way, for drying of theMzzes, 
and the veins of the earth being now empty, there ſuc- - 
ceeds Air 5 which Air, by proceſs of time, and long ſtand-"' 
ing, rots, and contracts a ſulphurious quality , which | 
cauſeth ſudden death, Now, when the wind is high, and 
ſtrong trom the South or South-weſt,” that ſulphurious Air 
is driven through the ground, and coming to' Sikhs and 
Mines, where men are working, preſently infe&s the plac 
and hinders the work, *Tis often obſerved, that the wind: 
atid Air under ground, keep a corgeſpondence in their moti- 
| on , 
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. on, with the wind above ground - and therefore, when the 
wind is in ſuch a point above, *tis found, that the motion 
of the Air below runs ſuch a way, and the contrary way, 

; when the wind above gronnd, 1s in the oppoſice point, 
When there isa tree paſſage between the bottom of the 
two Sinks, you may obſerve the wind come down through 
the one, and running alongſt under the ground, riſe up tho- 
row theother, evenas Water runs thorow a Siphon, For 
this cauſe, when the Coal-hewers have done with ſuch a 
Sink, they do not uſe to ſtop it, or cloſe it up, but leaves 
it ſtanding open, that the Air under ground may be kepr 
under a | mms nn motion and ſtirring, which to them is a 
great advantage, *Tis very ſtrange to ſee ſometimes, how 
much Air , and how freſh it will be, even at a very great 
diſtance, namely four or five hundred pace, from the mouth 
of the Sink, This could never be,unlefs there were a conſi- 
derable Preſſure and weight in it, whereby it is driven for- 
ward, thorow ſo many Labyrinths, And even in the urmoſt 
room, where the Coal-hewers are working, the Preſſure is as 
orear, as it is above ground, which is found by the Torricel- 
lian Experiment, In ſuch a caſe, the Air cannot preſs down 
thorow the Earth and Meralls, therefore the Mercury muſt 
be ſuſpended, not by a Pillar from the 5an. en but by 
the Beyſil of it,. Nay, put the caſe, that the whole Element 
of Air were deſtroyed, and this remaining, yet would it be 
able to ſupport 29 inches, To ſhuc up this diſcourſe, it is ob- 
ſerved by the Coal-hewers , that when there is ill Air in a 
S$izk,a man may perceive diſtinaly,what is lying in the bot- 
tom, ſo clearand tranſparent is the Air of it: but when the 
Damp is gone, the Medium is not ſo clear, In temperat and 
cold weather,the Damps are not ſo frequent. From this Sizk, 

n ſoft winds,or in Northerly winds, or when it blows from 

Eaſt or Notth- eaſt, the Damps are driven away, O B- 
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| OBSERVATION IF 

: _ upon :Wedneſday night , .at eleven « clock, 
J cing 24 of November, '1669 , had the following 
poſicionwith the ſtats of Gemini, He was ſo near tothe 
Star C, that to app=arance, the points of his, rayes did 
touch it, This Star by looking upon the material Glob, 
is fixed in the yery Zodiac, and in:the :13 degree of 
Cancer,and is the very navel ofthe following Twine, The 
Star Ais Caſtor, _The Star Bis Pollux,  TheſtarD, is 
fixed in the foretoot of :the following Twine, (From this 
place he moved, witha retrograde motion, till he came 
ro' the 5 of Cancer., about'the:20 of February, 1670, 
and from that time became Dzred inhis motion , and (o 
upon the 27 of March, 1670 at ga-clock., he wasina 
right line with Canis. minor, and the. brighteſt Scar in 
Avriga, and was inaright linewnh-the-eaſtmoſt:ſhaulder 
of 07108, and Caſtor in Gemini , .or with that Star , when 
South-weſt, that's higheſt, and Weſt-moſt, 


OBSERVATION 111] 

T is written in the”Hiſtory of the Royal Society , that 
ſuch a member ofit , whoſe name I have torgotten, 
hath found out , among many other curious inventions, 
this, namely a way 'for knowing the motion of the Sun 
in ſeconds of time: but is not pleaſed 'to reveal the manner 
how, Becauſe (ach n device: may be uſefull in Aſtronomy, 
and likewiſe for adjuſting the Pendulum Clock , T ſhall 
therefore briefly ſhew, the manner and way how ſuch a 
thing may. be done , as I have tried it my (elf, I took an 
Optick Tub, about 12 foot long , -only with two Convex- 
ES 7 glaſſes 


glaſſes init; anddid ſo phaceit inadark room , by putting 
the oneent, -in which was the 0bjedF-glaſs , without the 
dow; and keeping the other within, that Icauſed'the 

cams of threSun thine thorow it,which were received upon 
ewhice wall four or five.toor fromthe Tub, - This image, 
which was perfectly round, and: ſplendid , did. move 
alongſt;che:walt very-quickly', ſo thatina minut of crime, . 
it-did advance ſeven: inches and'a half, which will be the 
eight part of aninch in: ſecond a motion. very ſenfible, 
Now; this beam that came thorow the Tab, : and lighted - 
- ya jr would not have moved one inch in a minue,” 
if .it had. wanted the:two Glaſſes, for as they magnify, 
andftrem to-bring” ntarer the objec? , ſo they quicken the 
motion. of:ic,- Ina word , by what proportion the 06ject 
is.made-more, by that ſame” proportion is che motion - 
quickaed,; *Tis tobe obſerved, that the longerthe Tub - 
be., the motion. istheſwifter - for as the longeſt Tub. 
doth ordinarily moſt-magnify:che objet z ſo dorh'iemoſt-: 
quicken - the motivn,: ' Next , the farther diftant the 
white wall is from the end of the Tub, the larger is the 
image z and contrariwiſe , the nearer ic be, it is the leſs. 
Thirdly, the farther the wall be from the end of the 
Tub, the circumference of the image is the mote con-: 
fuſed , and the nearer it be', it is the more diſtin, 
Fourthly , the darker the room be, it is ſo much the 
better,” Laſtly; this trial may be- made: with ordinar 
Proſpeits, of a foot, two foot,. or three foot long, whic 
will. really.do the thing, but.not ſo ſeniibly\, unleſs the 
Slafles de yary pack, | | 

As tothe ufeof this device in Aſtronomy , I ſhall not 
ſay much, But ſhall only mention what it may ſerve for 
in; order to; the Pendutum Clock, - For this cauſe , Jet a 


man 


" .. 
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man choiſe a convenietitroom;wichaiwindowro:the8outh, 
wherein this Tub may be ſofixed ,' that. it may ly juſt, 
or very:near to the trae meridian, and ——_— werticatly 
- upon an axil-tree, becauſe of the Suns declination every 
day, "Then-at a certain diſtance 'from the-end ofie, 
fix and ſettle a large board of timber, ſmooth, and well 
plained , and well whited , for receiving the image, . Mn 
the middle of this board, draw acircle with Charcoal, 
'equal indiameter to the circle of the image, Now, this 
-being done, you will find-that- afloon- as the weftlideof 
the Sun, begins to'come near tothe Meridean , the image 
begins to appear upon the-board , :like the ſegment ofa 
circle , and grows-larger , and larger, till it becomeper- 
fefly round, Now in the very inftant of time, wherein 
the image, and thecircle are united, fet the 'wheels-0f 
your'Clock a going , from-the hour, cwinst , and ſecond of 
XII, To motrow , or 3 or 4 dayes after, 'whewyou 
defire to make an examination , wait on/about 12 a-clock, 
when the Sun is coming to the Meridian , and youwill 
find what the difference is, If theClock goflowy obſerve, 
aſſoon as the image is united with thecircle -( which you 
will perceive ina ſecond of time) the wariation, that's 
| toſay,, how many ſeconds interveens between that ſecond, 
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_ ofcime, -theeighth part, or the ſixth part --Or the fourth 


part of an inch, according to the length of your Tub, and 
goodneſs of your glaſſes,... *Tis .to be obſerved, .thatin 
adjuſting the Pendulum :Clock”,.. reſpect muſt, be had ts 
the: table-of Equation of dayes., commonly known in 
Aſtronomy. / - For if this be not, 'it is impoſſible to make 
it go right ; and that becauſe all. the natural dayes of the 
year, are notequal among themſelves, that's-to ſay, the 


ripe thar's ſpent by- the Suns mation fromthe Meridia 


this: iday-, to; the: ſame Meridian, .the next day., is not - 
equal, oe is mote or-leſs,, than-the time ſpent .betwixet 
Meridian and Meridian, 4 third or fourth day after, For : 
inſtance, the Sun: this day being 2-1 -ot F#/y, comes ſooner 
to the Meridien by. three ſeconds of time, than- he came 
eſterday.: Within 9.0r 10 dayes,(ſuppoſe the 22 of Fly) 
e-will be longer in.coming to the Meridian by-4 ſeconds, 


than upon the 214 This difference I grant, in ſhort time 


is-notſenſible, yet once in.the. year, it will.amouat to 


more [than halt-an hour, This inequality of- dayes ariſes 


from ewo-cauſes;. Firſt, fron the Suns eccentricity, whereby 
he moves ſlowlier in 0ne-part of. the Zodiack , than in 
another : for. in Summer when. he is furtheſt from the | 
Earth ,--he-goes- ſlowlier backin the Ecliptick:, than-in 
Winter, when-- he. is -nearer-toit,, The ſecond cauſe, 
which-is truly, the far greater , is this , becauſe in.the 
dinrngl-motion of-the Sun , equal parts.of the «£qgator, 
does not: anſwer to- equal parts of. the Zodiack, Hence 
it followes, ; that if the natural dayes be nor equal among 
themſelves, the hours muſt be.unequal alſo :. but this is 
not-confiderable, - ,  -. | Bm 
By help: of ſuch a Tub. placed in a darkroom , it-is 
ealie,. when the Sug.is under Eclipſe, to caumerat mn 
T y 
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ly-the digits eclipfed;' Likewiſe, if you, take ont the 
objec Glaſs ; and cover a hole in thewindow board with 
it, you {hill ſee diſtinaly upon a white wall ; the ſpecies 
and true reprefentations-ofall objetswithour, - And by 
comparing the quantity of theobjet withour', with the 
quantitpf- ie within,” you” may know the diſtance of ic 
trom the window', though it were many mffes, Foras che 
one. quantity, is to the other, ſo-is the diſtance between 
the Glaſs and the obje& dn the wall , to the diftance be= 
teen the Glaſsand the objeQ'withour;” _ 

It may. be inquired whether ot not,: the retrograde , .2s 
well as the dinrnal-motion of any" of the Planets, may 
be diſcerned, inminuts or ſeconds, by the help of a lon 
Teleſcope. 2 In anſwer to this', we muſt ſuppoſe th 
Planets only to have a retrograde motion,and conſequently 
to move ſlowly from Weſt to' Eaſt, Satiry once in 29 
years, or 30, t& runabout the Zodiack; Fupiter in12, 
Mats in 2 years; the Sumrin oneyear, Fenus and Mercury 
in leſs time, and laſtly the” Mbon in 2 moneth, NowT 
ſay, it is impoſſible by thelongeſt Tub, that the greateſt 
Artiſt-.can make, to diſcern the motion of the inferior 
Planets, far leſs the motion of che ſupetior, either in 
Minuts or in Secondi, and that by reaſon of thegrear * 
tardity , and ſlowneſs of the motion; Notwithſtanding 
of this, Iam induced to think, that the retrograde motion 
of the Moon might be difcetned, at leaſt in*2Mi#utz,' For 
evincing of this ; let ns ſuppoſe which is'true, that the 
Sun runs from Eaſt to Weſt halfa-degree in two Minutes 
of time, ſeing in an hour he runs 15: degrees, Next, that / 
the Moor goes about the Zodiack in 27 dayes and 7 hours, 
namely:from that ſame point , to that point again ,' and 
confequently runs: back every day -1 3 degrees and about 

| | 10: 
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x0 Minuts, . By this account ,' ſhe muſt retrograge halfa 
degree, and about 2 minuts of 2 degree every hour, The 
Sun then runs half a degree in two Minuts , and the 'Mvors 
halfa degree in 60 Minuts ; therefore the Moox muſt be 
© times flower in her retrograde motion, : than the Sup is 
1n his diurnal motion, Let us ſuppoſe next, 8s] obſerved 
witha Tub :12 foot long, ' that the image 0 the Sm 
runs the eighth part. of an inch every ſecond, and conſe- 
quently, ſeven inches 'and an half, in a Minut:- then 
niuſt the image of the'Moon with *that ſame'Teleſcope, 
run the thirtieth pare of feyen inches and a half in a 
Minut, ſeing ſhe ,runs 30 times ſlowlier; 'therefore-in 
every Mzinut of time ſhe muſt advance the fourth parc 
of an inch, which will be + very ſenſible, Though we 
orant, that the Moon hath no retrograde motion properly, 
| yet by comparing the diurnal Motion of the Aves, that's 
{lower, to the diurnal motion of the. Su, that's (wifter, 
we ſhall really-find the:thing it (elf, Therefore in the 
time ofa Solar Eclipſe., 'this retrograde motion is conſpi- 
euous , which by an ordinary Teleſcope may be diſcerned 
in Minuts, Aſſoon then as the Eaſt fide of the Mooy, 
begins to enter upon the Welt fide of the Sux ( the 
greater the Eclipſe be, it is the better ) obſerve, and 
-you will find the one my » Which will be black , cover 
the other by degrees, that's ſplendid, andrun inevery 
-minut of time , the 'fourth -part of an 'inch of the Suns 
diameter , provided alwayes, that the Su» run the cighth 
part of ag.iach in a ſecons, 
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OBSERVATION EY:. 

 TPoenTreſday the 19, of Fuly 1670, the' following 
VI Experiment was made, . In che middle Matchevbe. 
wveen Scotlandand England, there:is a long traQbof Hills, 
that run from Flowdon, many mites: South and/Souch-weſt, 
amongſt thewhich, che. Mountain Choviot is. famous be- = 
yond, and conſpicuous above all the reſt for altitude, from 
whoſe top a man may diſcern with one turning of his eye, 
the whole Sea-coaſtfrom New- caſtle to Berwick, much of 
Northumberland,- and very many Leagues into the great 
German Ocean: the whole cMers and: Tevioidate, from 
the foot of Tweed, to very near the head of it : Lauderdale, 
and Lammer-moor , and Pentland. hills above Edinburgh, 
The Notth ſide of this Mountains pretty ſteep, yet caſte 
roclimb, either with men or horſe,” . The topis Aocious | 
large and broad, and all covered with a F low- woſs', which: 
runs very many miles Sourh,-. When a man rides over it,”, 
it riſes and falls, *Tis eafte to thruſt a Lance over the head 
init, The fides of this Hill abounds with excellent VWell- 
ſprings, which are the original of feyeral Torrents, amongft- 
the which Coledge- Water is famous, upon which, not a 
mile from the foot of this Mountain is White-hafl,-. The 
adjacent Hills are for the moſt part green, and excellent - 
for the paſturage of Cattel,' Not many years ago, the 
whole Valleys near the foot of Chevior, were Forreſts' a- - 
bounding with W/d-Deer, WY + | 

Upon the higheſt part of this Mountain was erected the - 
Torricellian Experiment for weighing of the Air, where 
we found the altirude of the Mercurial. Cylinder 27 inches - 
and an half, The Air was dry and clear; and no wind, In 
our: Yalley-Countreys , near to the Sea-Coaſt; -in ſuch- 
Re. ___ 
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Weather , we find the altitude. 29 inches and. an half. 
When this difference was found, care was taken to' ſeal up 
cloſly with -Bee-mex, : mixed with Turpentize; the orifice 
of the Veſlel,. that contained the Kagnant Mercury, and 
thorow which the end-of the Pipe went down, This being 
donemith as great exataelſsas could be, it was catried- to 
the foot of the Mountain in a-Frame of Wood, made on 
pnrpoſe, and:there opening the mouth of -the-Veſlel, we 
found the Mereury to riſe an inch and a quarter higher than 
it was, Thereaſon of this ſtrange. Phenomenon muſt be this, 
namely a greater Preſſure of the Air at:thefoot ofthe Hill, 
than upon the top : even as'there is a greater .Preſſure of 
Water in adurface.4o fathom deep, than in a ſurface 20 
fathom deep, *'Tis.not to be doubted, but it the root of 
. the Mountain had been as low as the Sea Coaſt , or as the 
ſurface of Tweed at ;Kelſo, the Mercurial Cylinder would 
have been higher, This way of obſerving, ſeems to be 
better than the. common : for while the Baroſcope is carti- 
ed up and down the Hill, without-ſtopping the orifice of 
the Veſſel, chat contains the ſtagnant Mercury, the Cy- 
Tinder makes (uch reciprocations,by the agitation of a mans 
body, that ſometimes abundance of Air.is ſeen to aſcend 
up thorow. the Pipe, which in effte&t makes the Cylinder 
ſhorter than it ought to be, But if ſo be, the end of the 
Pipe be. immerged among 9vick-ſilver , contained in a 
Glaſs with a narraw orifice, ſo that it may be ſtopped com- 
pleatly, you will find no reciprocations at all, And-to 
make all things:the moze fure, the Glaſs may befilled up 
either with Mercury, or with Water above the Mercury 
by which means the Cylinder inthe down- coming, or in the 
up-going ſhall remain immoveable. Befides the ſtopping 
of the arifice of the ſaid Glaſs, you may have a wider Vir 
e 
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fel, that may receive the ſame Glaſs into ir, and it being 
full of Water, may ſo cover the ſealed orifice, that there” 
ſhall be no hazard of any Air coming in, Or this Experi« 
ment may be firſt tried at the root of the Hill, and having 
ſtopped complearly the mouth of the Veſſel, the whole 
Engine may be carried up to the top, where you will find 
the Mercury ſubſide and fall down ſo much ; namely after 
the ſaid orifice is opened : for as the ſtopping of the orifice 
at the root of the Hill, is the cauſe, why that ſame degree 
of Preſſure remains in the ſtagnant Liquor z ſo the open- 
ing of it upon che top of the Hill, is the cauſe why it be- 
comes leſs, 

This Experiment lets us ſee, that the Preſſure. of the 
Air ſeems to be as the Preſſure of the Water, namely the 
further down the greater ; and the further up the leſs : and, 
therefore, as by coming up to the top of the Water, there 
is no more Preſſure, ſo by coming up to the top of the Air, 
there is no more weight in it ; which in effect ſayes, thac 
the Air hath a determinat hight,as the Water hath, From 
this Experiment we cannot learn the determinat hight of 
the Air, becauſe the definit hight of the Mountain is not 
known. I know there are ſome, who think that the Air 
is indefinitly extended, as if forſooth, the Firmament of 
fixed Stars were the limits of it, but I ſuppoſe ir is hard to 
make it out, 


— 


OBSERVATION YV- 


V- 5, I670,.1 obſerved the Suz within 3 minuts of 
ſetting, to have a perfect oval figure, the two ends ly- 
ing level with the Horizon, His colour was not red as 
ordinarily, but bright and clear, as if: he had been in the 

d | Meridian : 
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Meridian : neither was the Sky red,hut clear alſo, And by 
the help of the Peadulym Clock , T have obſerved his body 
co be longer in ſetting than ic ought, by eight minuts, and 
ſqmetimes by tex, and his Diameter longer in going out of 
ſight than ic ought, by two, and ſometimes by three wi- 
auts, The reaſon of theſe Phenomena, muſt be the Re-:- 
fraFion unqueſtionably, 
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| QBSERVATION VI: 
| i Pon Saturday evening the 30 of Fuly 1670, and the 
night following, till about two a Clock in the $ab- 
bath morning, there fell out a conſiderable rain, with great 
thunder, and many lightnings.. About Sux-ſet, the con- 
vocation of black clouds appeared firſt rowards the Hor i- 
203 in the South-weſt,” with ſeveral lightnings; and the 
wind blowing from that point, carried the clouds and rain 
over Mid and Eaſt- Lothian, towards the Firth and Sea- 
coaſt,” About 9 a clock, the whole Heavens almoſt were 
covered with dark clouds, yet the rain was not very great, 
neither were the thunder claps frequent, but every (148 or 
ſixth ſecond of time, a large and gieat lightning brake our, 
But betore the thunder crack was heard, which happened 
eyery fourth or fifth ut, the lightning was ſo terrible 
for greatneſs, and brightneſs, that it might have bred aſto- 
niſhment,- And becauſe the night was very dark , and the 
lightning very ſplendid, a man might have perceived 
houſes and corn-fields at a great diſtance, And if any had 
reſolved to catch it, in the breaking out, it did fo dazle 
the eyes, that for halfa mminut, he was not able to ſee any 
thing about him, 
Sometimes the lightaing that went before the _ 
| raxe 
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brake torth from the clouds,.like a long ſpout of fire, or 
rather ike a. long flame raiſed high/-'with a Smiths Bel 
low:, bur did not continne Jong in fight, - Such an one 
above the Firth was ſeen to ſpout downward upon the Sea, 
Sometimes there appeared from the one end of the cloud 
tothe other, an hiatus, 'or wide opening, alt full ' of fire, 
in form of a-long tarrow, or branchof a'River,.not ftraighr, 
but crooked, I ſuppoſe the breadth of ir, in it ſelf, would 
have been twenty pace and more, and the length of it five 
or ſix hundred pace : the duration'oof it, would have been 
about a ſecond of time. Sometimes a man might have per= 
ceived the nether fide of the cloud, before thecrack came, 
all ſpeckled with ſtreams of fire, here and there, like the 
fide of an Hill, where Moor-burn is, which brake forth 
into a lightning, But there was one, after which followed 
a-terrible thunder crack , which far exceeded all the reft, 
for quantity and ſplendor, It brake out fromthe cloud, be- 
ing ſhot from North to South , inform of fire from'a great 
Cannon, but in ſo great quantity,as if a Gun ten foot wide, 
with 500 pound weight of Powder in it, had beenfired, And 
ſurely the lightning behoved to be far greater init (elf, ſee- 
ing it appeared ſo great, 'at ſo great a diſtance, Ir did nor 
evaniſh in an inſtant, like the fire of a Gun, but continued 
about a ſecond and an half y by reaſon ( it ſeems) that ir 
could not break outallat'once, This did fo dazle the ſight, 
that tor half aminutalmoſt; nothing was ſeen, bur like a 
white miſt lying before theeyes, The whole Countrey: 
abont was ſeen-diſtintly, | 

All theſe great lightnings were ſeen a conſiderable time, 
betore thecrack was heard, Sometimes 3o ſeconds num- 
bered by the Pendulum Clock intervecned , namely when 
the thunder was at a diſtance, about 7.o0r $ miles, Some- 
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times 15 or 16 0nly interveened; But-when the thunder- 
was juſt above our head, no- moe paſled,, than 7 or 8, 
which ſeems to demonſtrar; that theſe thick black clouds, 
out of which the thunder breaks, are not: a Scottiſh mile. 
from the earth, when they are direaly above us, 

' *Tis obſervable; that:in all lightnings, and thunderings,, 
there is no ſmokets be ſeen; which ſeems to evince, that 
the matter whereof they are generated; mult be moſt pure, 
and ſubtil, Who knows, but this Countrey, that abounds. 
with Coal,may occaſton more thunder and lightnings, than. 
other places, namely, by ſending up —_—_ exhalati- 
ons to the middle region of the Air, wherewith the Coal-. 
mines abound, | +4 
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OBSERVATION VIlI 
”F* His is-a method for finding out the true South and- 
' North-Points, which are in effe@ very difficult to- 
know, - Take therefore fout pieces of Timber, each one 
af them five foot long, and about fix inches thick, ſquare- 
wiſe, Sharpen their ends, and fix them ſo in the ground,. 
that they. may ſtandPerpendicular, and as near to South and 
North, by a Magnetick- Needle, as may be, The place- 
would be free of Trees, orof any ſuch impediment, that ic 
may -have a free proſpe@ of the Heavens, As for their 
diſtance one from -another, let the two North-moſt, and- 
the South-moſt:be two foot: aſunder : let the two Eaſt- 
moſt; and two Weſt-moſt, be but one foot, making as. 
they ſtand, an oblong quadrangle, For keeping them equi- 
diſtant above, as well as below, take four bars of Wood, 
about three-inches broad, and one inch thick;and nail them 
round about upon the.tour ſides, on each fide one, fo that: 
_ being 
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being nailed on Horizontally, they may make right angles, 
with the tops of the ſtandards above, There are then for 
diſtintions cauſe , the North-bar, and the South-bar, 
that runs Eaſt and Weſt, and the Eaſt-bar, and the Weſt- 
bar, that rans South and North, There is here no diffi- 
culty in the thing it ſelf, but only in the fancy to conceive 
it. Befides theſe four, there muſt be other four of the 
ſame form and faſhion, nailed on 'arder down about the 
middle of the four ſtandards, Take next ſome (mall Braſs 
W yre ſtrings, ſuch as are uſed in Yirginals,and fix one from 
the middle of the South-bar, thar's upmoſt, to the middle 
of the South- bar juſt under it, Fix it ſo, that it may be 
exactly Perpendicular, which may be done, with a great 
weight of Lead. Takea ſecond Wyreftring, and hang it 
plumb from the Weſt end of the No:th- bar, and. another 
from the Eaſt end of the ſame Bar, I mean the Bar that's 
neareſt to the top, Theſe three ſtrings: ſo fixed, will go 
near to make an equilateral triangle, 

Now becauſe the device is for finding out the Meridian 
by the Stars in. the night time, not by any indifferently, 
bur by theſe that are neareſt to the Pole, theretore obſerve 
in Fuly and Auguſt, when the Guard-ſtats in the evening 
begin to come down towards the Weſt, and keeping clols 
one eye, bring the other ſomewhat near to the South- 
moſt ſtring, and order your fight fo, that this ſtring, and 
the Weſt- moſt ſtring upon the North ſtde, may catch the 
foremoſt Guard-ffar in the down-coming,when it is furtheſt 
Weſt, and there fix it; When the ſame Star is turning 
up towards the Eaſt, catch it by: the South-moſt ſtring, 
and the Eaſt-moſt ſtring on the North fide, and your work 
is done, it ſo be, you divide exatly, between the Eaſt- 
moſt and Weſt-moſt,and there hang a toutth ſtring, gone 

with. * 
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with the ſtring upon the South-fide, gives you the true 
South and North, Far better underſtanding, note firſt, 
that, when the Guard-fars are coming down, or going op, 
the Altitude varies quickly, but the Azimuth, or motion 
from Eaſt to Weſt, will not vary ſometimes ſen{tbly in tws 
hours almoſt, which is a great advantage inthiscaſe, But 
when you find out the Meridian with a Plain,and a Perpen- 
dicular Stilus, by the ſhadow of the Sun, it it be not when 
he is abouc Eaſt and Weſt, the Azimmath alters mo.e than 
the Altitude, wh'ch is a great diſadvantage, Now its 
certain, the ſlower the motion be from Eaft to Welt of any 
Star, it is the eaſier to obſerve, and it is the more ſure 
way, Note ſecondly, that ſpecial care muſt be had, to 
cauſe the ſtrings hang Perpendicular, - Note thirdly, that 
before you begin your Obſervations, the South-moſt ſtring; 
muſt be made immoveable, but the Eaſt-moſt, and Weſt- 
moſt, on the other ſide, muſt not be ſo, becauſe. as the 
Stars in going about move from Eaſt to Weſt, ſo muſt the 
ſaid-rwo ſtrings be-left.at liberty, to move a little hither 
and thither, till-the. Obſervations be ended, Note fourth- 
ly,that aſſoon as you perceive ſenfibly,the foremoſt Guards 
ſtar to decline-towards the Weſt, then you mult begin to 
obſerve, which is nothing elſe, bur to fix your eye ſo, 
that the South»moſt and Weſt-moſt ſtring, may cover the 
ſaid Star, And becauſe in- coming down, it goes Weſt, 
therefore, let:the Weſt-moſt ſtring move towards the lefr 
hand-by degrees: , following.the Star to its utmoſt, till ic 
be covered by them both, Follow the ſame method, in 
obſerving the ſame Star ingoing up towards the Eaſt, Note 
fitthly,that when you make therwo ſtrings cover the Star, 
that which is neareſt to: the eye, will appear tranſparent, 
and, of a larger ſize, ſo that you may petceive. — 
tho:ow 
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thorow it, not only the Star it (elf, but the other ſtring al- 
ſo, which is a great advantage, This is evident to any, 
who holds a bended filk threed between their eye and a 
Star in the night time, for when you dire& your ſight to 
the Star, the ſtring appears like the ſmall ſtring of a Yir- 
ginal when it trembles, Note fixthly, that in obſerving 
ina dark night, you muſt have a Cat-throatr, that by the 
light of the candle you may perceive the ſtrings, Some 
other things might be noted, but you will find them bet- 
ter by experience, than they can beexpreſt here, 

I named Fuly and Auguſt in the evening for obſerving 
the Guard-/tars, when they are Weſt-moſt, but there are 
ſeveral other ſeaſons, when this may be done as conveni« 
ently, They are Eaſt-moſt in the latter end of 0Fober, and 
beginning of November about 5 or 6a clock in the morning, 
If a man were deſirous to make this obſervation quickly, I 
ſuppoſe he might in the end of 0Fober , find the (aid ſtars 
Weſt-moſt in the evening,andEaſt- moſt the next morning, 
Beſides the Guard-ſtars, a man may make uſe of the Polar- 
ſtar ; tor as it goes higher, and lower than the true Po/e,by 
2 degrees and 26 minuts , ſo it goes as much to the Eaſt, 
and as much tothe Weſt ,. once in 24 hours, Tn the end 
of Fuly, youwill find the Polar-ſtar Eaſt-moſt, about 9g 
a clock at night,and in the'end of Faxuary Weſt-moſt at 9 
a clock, Note, that every month, the fixed ſtarscome 
{ooner to the ſame place by two honrs + therefore in the 
end of Auguſt the Polar-ftar muſt be Weſt, at 7 a clock at 
night., and Eaſt at 7 aclock in the morning, When the 
Meridian is found out after this manner, there is no Star or 
Planet<an pals it, but you may know exaQly when, be it 
never (o high, or neyer ſo low, For there is nothing to - 
be done, but to wait, till the South-moſt and No! = 
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moſt ſtring cover the body of the Star, Tf it be the Sun, 
hold up a white Paper, behind the twoſtrings , and when 
their ſhadows do co-incide, and are united, then is 'his 
Center in the Meridian. It the Sun do-not ſhine clear, as 
when he is under miſt, or a thin cloud , you may exactly 
take him up in the Meridian, with the two ſtrings, This 
Framewll ſerve as well., to know-when any of the Notth 
Stars comes South,or North, andconſequently when they 
are higheſt, and when they are loweſt : for being fixed in 
- an open place of-the Orchard, there's no Celeſtial Body can 
paſs the Meridian,either on the one fide, or the other, bur. 
it may be catched, what ever the Alritude be, and chat 
moſt ealily, 


—— 


OBSERVATION YV IIT 


Here hath been much inquiry made by forte anent 

. L thereaſon, why the dead body of a man or beaſt, 
riſeth from the ground of a.Water, after it hath been there 
three or four days, But though many have endeavoured to 
ſolve the queſtion, yet the —_— remains ; and in effe& 
it cannot be anſwered, without the knowledge of the fore- 
going Doctrine, anent- the nature of fluid Bodies, To 
find out the reaſon then of this Phenomenon, conſider, that 
all Bodies, are either naturally heavier then Water, as 
Stone and Lead, or naturally lighter, as Wood and Ting- 
ber. If they be heavier, they fink : if they be lighter, 
they ſwim,  NowlI ſay, a mans body immediatly: after 
he is drowned, his belly being full of Water, muſt go to 
the ground, becauſe in this caſe, it will be found ſpecifi- 
cally or naturally heavier then Water, That's to ſay, a 
mans body, will be heavier, than as much Water, e is 
| | rene 
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the bulk of a mans body, ' For pleafing the fancy, imagine 

2a Statue to be compoſed of Water, with all the true di- 

- menſions of the perſon that's dead , ſo that the one ſhall 

anſwer moſt exactly to all the dimenſions of the other. In 

this caſe, if you counterpoiſe them in a Ballance, the real 

body, that's made ap of fleſb, blood, and bones, ſhall - 
weish down the other, But after this dead body hath lien 

a ſhort time among the Water, it preſently begins to ſwell, 
which is cauſed by the termentation of the humors of the 

blood, which goeth before purrefaction, and after three or 

four dayes ſwells ſo great, that in effect; it becomes natu- 

rally lighter than Water, and cherefore riſeth, That is 

to ſay, take that body, that is now ſwelled, and as much 

bulk of Water, as will be the preciſe quantity of it, and 

having countetpoiſed them in a Ballance, you will fiad the 
Water heavier than the body, 


LE Ba 


OBSERVATION I X- 

Pon Thurſday the 25 of Anguft 1670, the following 
A Experiment was made in a new Coal-fink,” -6n the 
Weſt {ide of Trarent,. When the Coal- hewershad digged 
down about 6 or 7 fathom, they were interrupted ſome- 
times with z// Ar: therefore to Laws the power and force 
of the Damp,we let down within the Bucket a Dog, When 
he had gone down: abour 4 fathom ,' or middle Sink; we 
found little of ho alteration in him, ſave only that he 

opened his mouth, and had ſome difficulty in breathin 
which we perceived evidently : for no ſooner he was pul- 
led up to the top, where the good 4ir was; but he letr off 
his gaping, We let him down next-to the botcom, wheae 
he tarried a ptetty while, but no more change we Rae in 
E e im 
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Him than before, After this we let down a great qurntity 
of Whins, well kindled with a bold flame, but they no 
ſooner came to the middle of the fk, but the flame was in 
an inſtant extinguiſhed: and no ſooner was the Buckee pul- 
led up, but they took fire again, This was 5 or 6 times 
tried, with the fame ſucceſs, It we .compare this Obſer- 
vation with'the firſt, we will find, that all Damps are not 
of the ſame power and forces bur that ſome are ſtronger, 
and kills men and beaſts in an inſtant: and that others are 
leſs efficacious, and more feeble, and doth not fo much 
hurt, and that men may hazard to go down. into a S:zk, 
wherez[ Air is, even though fire be ſometimes extinguiſh- 
ed, We fee next, that theſe Damps doth not alwayes 
infet the whole Air of a Coal-pzt, but only a certain quan- 
rity : for ſometimes it is-found in the bottom, ſometimes 
in the middle, And we ee Jaſtly, that they are' not al- 
wayes of long continuance : for it is found, that though 
the Air be ill 1a the morning, yet it may be good ere nights 
and totally eyaniſhed ere the next day, Wemay add, as 
was noted in the firſt Obſervation, that theſe Damps de- 
pend much upon the ſcicuation of the winds, ſeing in ſtrong 
Southerly winds, chey are frequently in theſe places, 
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{)* theſe many excellent devices, that have been found 
-out-of late, the Air-pump is one, firſt invented in 
Germany, and afterwards much perfected in. England by 
. that Henourable Perſon Mr Boyl, who for his pains, and 
induftry .in -making Experiments therewith, deſerves the 
Thanks of all learged perſoas, Several trials hath been made 
EI CLAP L nn on, Tock 6 Rehoer 
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Glaſs-tub about 40 inches long, cloſs above, and open be- 
low, and filled it with VVater. ' I next inverted it, and 
ſer the orifice of it, juſt upon-the mouth of the Braſs-pipe, 
that bends upward thorow the board, whereon the Receiy- 
er uſeth to ſtand, and cemented them together, At the 
firſt exſuRion, the whole V Vater in the Pipe fell down, 
and ran thorow the Brafs-conduit to the Pump, Having 
for a ſhort while ſtopped the paſſage, and thruſt down the 
Sucker, I next opened it again, and the Pump being full of 
V Vater, it was driven with a confiderable force up thorow 
thePipez yet was it not compleatly fill'd as before, by 
reaſon of ſome Air, that I ſawin-the top, After this was 
done, with pleaſure five or fix times, I opened the Stop- 
cock more quickly , than I had uſed, but the Y Vater, by 
this means, was ſo furiouſly driven up thorow the Tub, 
that in effe&t, it broke the end of ic, that was Hermeticall 
ſealed z and the piece that flew off, did hir the ſeiling ſo 
ſmartly,that it rebounded a very far way, From this we ſee 
the reaſon, why V Vater falls not dawn from Veſſels thac 
have narrow necks, though they be inverted, becanſeir's 
kept inby the force and ym of the environing Air, *Tis 
obſervable, that though this Pipe had been 3o foot high, 
yet the whole V Vater in it would have ſubſided, and fallen 
down, with one exſ{uRion, 

The next trial was with the help of a ſmall Receiver, 
which in effect was a real Cupping-glaſs, This bad a hole 
made in the bottom of it, and was cemented to the Braſs- 
plate, and the mouth of it lookins upward, had a lid: for 
covering of it, I took next the lately mentioned Glaſs- 
pipe, and filledit with good 8randy,” and having drowned 
the end of it among ſtagnant Brandy,1 ſet the Veſſelwhere- 
in-it was within the pas © the Pipe GERI Woow 
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the lid,- and haying cemented ie cloſly, Emade-the: fir 
exſuction, -and found: go deſcent of the Liquor from the 
top of the Tub, Art the ſecond, it fell down abour an 
inch. At thethird , it fell down four-or five, Bur here 
appeared a great multitude of ſmall Bubbles of Air, like 
broken VVater, near the tap of the Pipe within, And 
beſides this Phenomenos, there aſcended from the ſtagnanc 
Liquor up thorow- the Pipe, an infinit aumber of (mall 
Bubbles, no bigger than Pin-heads, for a very large time, 
V Vith a fourth exſucion, it fell down within two or three 
inches of the tagnant Brandy, And thinking to make the 
one level with the other, I made a fifth , but here appear- 
ed a ſtrang effet, namely, not only the whole Brandy in 
the Pipe (ubſided,and was mingled with the fagnant Bran- 
dy, but at this exſution, there came a great quantity, of 
Air from the mouth of the Pipe, and roſe up thorow the 
ſtagnant Liquor in Bubbles, Having made another exſuc- 
tion, thee came yet more Airout, and ſo copiouſly, thar 
I thought there had been ſome ſeak in the Tub, through 
which the outward Air had entered; but knowing the 
contrary, I continued Pumping a very long time, till I 
found leſs and leſs come out, andatlength, after near 30 
£x(uRions it ceaſed, This Air to:appearance, was ſo much 
as might have filled twenty Tubs, every one of them as 
large, as the Tab it came out of, And ſurely all of it came 
out from among the ſmall quantity of Brandy that filled the 
Pipe, and that environed the mauthofit, I mean the fag 
art Brandy,both which would not have been eight ſpoon- 
fol, After this I opened the Szop-coct leaſurely to let in 
the Air tothe Recezver ; thendid the Brendy climb up the 
Pipe (lowly, cill it came near to the top, and there made 
dome little halt , by reaſon of halt an inch of Air thac ap 
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peared there, But mare and more. Air coming-into the 
Recetver, that halt inch in the top of the Pipe, 'did ſadi- 
miniſh, that it appeared no bigger than the point ofa Pin, 
and was ſcarcely diſcernable ro the eyes, What a ronge 
and wonderful taculty of dilatationand contraQion myſt be 
jn the Air, ſeing that which preſently had filled che whole 
Tub, that was 4© inches long, and the ſixth partiof an inch 
wide, was contracted to as little room, as the point of a 
Needle, And by making ſome new exſuctions, that ſmall 
Atome of Airdid ſo dilate it ſelf again, that it filled the 
ſame Tub, and not only that, but, as formerly, it bubbled 
out from the mouth of the Pipe ſeveral times, ' 

'Tis to be obſerved, -that though at the firſt falling 
dow of the Brandy, it appeared like broken Water, near 
the top of the Pipe within, yet no ſuch thing was ſeen the 
ſecond time it fell down , the reaſon is, becauſe by the firſt 
ex{ucions , it was well exhauſted of its aZrial particles. 
Once or twice I found , after the Brandy within the Pipe 
was well freed of Air, thatno exſuctions could make ir 
move from the topof the Tub; and obſerved a round 
Bubble of Air ro march up , which when once it cameo 
the top, did ſeparate the one frum the other, 1t this hold 
good , it ſeems to prove, thar neither Mercury , nor,any 
other Liquor would fall down in Pipes , unlefs there 
were Air lurking among the parts to fill up the deſert- 
ed ſpace, L411 1:9 

From this Experiment we learn, that noperſon-can well 
prehend or conceive , how far , and to what hounds the 
ſmalleſt part of Air is able to expand it ſelf, And ir proves 
evidently , that when the &eceiver is as much emptied 
asitcan be, by the Art of man, yet itis full of Air 
compleatly, | | 
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The third trial was after this manner : I ſet within che 
. Receiver alittle Glaſs half full of Brandy, and the lid being 
cemented on, I began to pump, but there appeared no alte- 
ration & the firſt ex{ution, At the ſecond, I perceived a 
great company of very (mall Bubbles, that for a long time 
aſcended from the body of it, and came to theſarface, Ac 
the third, they were (o frequent, and great, that the Brays 
—_—_— to ſeeth and boil, and by reaſon of the great 
ebullitions , much of it ran over the lips of the Glaſs, and 
fell into the bottom of the Recezver, Fhis bolling conti- 
mued for the ſpace of 7 or 8 ex{uQions, and by proceſs of 
time, the Bubbles grew fewer and fewer,and when about zo 
or 40 exſucions were made, no more appeared. With this 
ſame ſort of Brandy, I filled the tore-named Pipe, and (et ic 
within the Receiver, the mouth of the Tub being guarded 
with the fame ſort of Liquor, When it began to ſubfide, 
there appeared no Bubbles near the top as before - the rea- 
ron ſeems to be , becauſe the Brandy was well exhauſted 
from: its a#rial particles, Fora fourth trial, I filled the 
ſame Tub with Ale, thatwas only 5 or 6 dayes old , and 
drowning the end of it among ſtagnant Ale of the ſame 
kind, I began to Pump, arid found, thataſſoon as the Li- 
quor began to ſubfide, from the top of the Pipe, the whole 
Ale within the Pipe , atmoſt turned.into Air, and Froth, 
and ſo many large Bubbles came up from the ſtagnant Li- 
quor, that I thought the whole was converted into Air. Te 
was moft pleaſant to behold their ſeveral torms and ſhapes, 
their: order. and motion, - This' ſame Tub being filled 
with ſweet milk , Ttound very few Bubblesjn it, when by 
theexſuRtions, ir began to ſubſide, Hikewiſe took a little 
Glaſs-viol , -and fill'd the half of it fall with common Ale, 
and fet it within the Receiver, At the fi;ſt p—_ 
> : Bubbles 
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Bubbles of Air began to riſe out of it, At the {econd and 
third , they did ſo multiply, that they fill'd the other half 
of the Glaſs, and ran over, as a Pot doth whea it boileth, 
And before I could exhauſt all the Air our of it, moe than 
20 ex{uQions paſled, 

For a fifth trial, I filled the often mentioned Pipe with 
Fountain-water , and when it began to ſubſide by Pump- 
ing, Iftound ic leave mach Air behind ic,  Batall the ex- 
ſuctions T made, could not makethe Water of the Pipe 
fo ſo low, as the ſtagnant Water, by which impedimenr, 
I could Pump no Air out of the Pipe,as I did, while I made 
uſe of Bravdy, This tells us, that either there is not (o 
much Air lurking among Water, as among Brandy, or that 
the Air among this, hatha more expanſive faculty in ir, 
- than the Air that larks among Water, It any think, that ic 
isnot true and real Air, which comes from the Brandy, but 
rather the Spirits of it, which evaporats, Tanſwer, it a man 
rat this Brandy that's exhauſted of its azr54/ particles , the 
will find itas ſtrong, as before, which could not be, it the 
Spirits were gone, .. 

For a fixthtrial , T took a Frog and inclefed her within 
the Receiver, But all che ex{ucions 1 was able to make, 
could not ſo much as trouble her, Only, when the Re- 
ceiver was exhauſted, I perceived her fides to-ſ{well very 
big, and when the Srop-cock was turned , to let in the Air 
again,” her ſides clapped cloſs together, T obſerved like- 
wiſe, when the Air was pretty well Pumped out. 'that the 
Frog had no reſpirations,or if there were any; they were ve- 
ry inſenfible, The next day, afterſhe had been priſoner 
in the. Receiver 24 houts; 1 began again to Pump, and 
after ſeveral exſuQions, her4ides {well'd pretty great, and 
I perceived her apen her mouth wide, and ſomewhatlikea 

5 - en Bag 
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Bag endeavouring tq- come out, which ſurely hath been 
ſome of her ttoble parts, ſtriving to dilate themſelves, the 
body being freed of all Prefſure trom the ambieat Air, - 


OBSERVATION XI 
" a ſlender chord, about &4 ot 5 yards in length, 
| and faſten the middle of it to the ſeiling of a Room 
with a-nail, ſo that the two ends of it may hang down equal- 
ly. Take next apiece of Wood, two-or three foot long, 
' two inches broad, and ore inchthick, and boring an hole 
in each-end of ir, put through the two ends of the chord, 
and faſten them with knots; bur ſo, that the piece. of 
Wood may ly Horizontal, and be ina manner a Pendulum 
to ſwing from the one end of the Chamber to the other, 
Take next. a Buller of Lead or Tron , about 20 or 24. 
ounces, .and lay! it upon the ſaid piece of Wood : but be- 
cauſe.it cannot well ly, without talling off , 'theretore nail 
upon theends, and 6 fides of the Timber, four pieces of 
Sticks, on each end one, and on each fideone, as Zedeets, 
for keeping the Buller from falling off, All chings being 
thisordered, draw up the piece of Wood towards the one 
fide-of the Room, by which means lofing its horizonral 
pofrrion, it will ly declining-wiſe, like the roof of an houſe, 
Ta this poſition, lay. the Iron Bullet in the upmoſt end of 
it;. 4nd then let chem bothypaſs from your fingers, the one 
endvt the Wood going foremoſt,and you will find it frving 
_ cowards the other fide 'of the houſe, and return again, as 4 
Peniduiun, This motion, 'if the Wood be well guided in 
its vibrations, will laſt perpetually, becauſe in-its moving 
down, the Bulleris torjed trvm the one endipf the Wood, 
To the other, and hits ir ſo ſinarcly, (chat ir/begers. in ic, 
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an impulſe, whereby it is carried farder up , than it would 
be, without it, By this means, the vibrations get not li- 
berty to diminiſh, but all of them are kept of the ſame 
length, In the ſecond vibration, the ſame Bullet is hurl- 
ed back again to the other end, and hiting it with all irs 
weight, creats a ſecond impulſe , wherewith the Wood. is 
carried, as fat up as the point it was firſt demitted from, 

Though this may ſeem a pretty device to pleaſe the 
fancy, that's many times deceived , while things are pre- 
ſented to it, by way of ſpeculation, yet upon tryal and ex- 
perience, there will be found, an unſpeakeable difficulty: 
and it's ſuch an one , that a man would not readily think 
upon. Ifaid, that when the Wood was let go, and was 
in paſſing down, the Buller in ic, would hurl down, and 
hit the oppſice end, and beger an impulfe, but there is 
no ſuch thing, for yetily, though the Bullet be laid upon 
a very declining plain Board, whereupon no man could 
imagine a round body could ly, yet all the time the Board 
is in ſwinging, from the one {ide of the Chamber, to the 
other, and conſequently , ſometimes under an horizontal, 
and ſomtimes under an declining poſition, the Baller lies 
dead in the place, where you firſt placed ic, This Obſer- 
vation is not ſo much for a perpetual motion , as for find- 
. ing out the reaſon of this pretty Phenomenon, namely, 
what's the cauſe, why the Bullet, that cannor ly upona 
reclining Board, while it's without motion , ſhall now ly 
upon it, while it's under motion © W har is more difficult, 
and nice,-to ly-upon any thing, that declines trom a fevell, 
than Puick-filver; yet lay never ſo much of it upon this 
Board, while it is (winging , it ſhall ly dead , and withouc 
motion, But no ſooner you ſtop the motion of the wood, 

+ | F 1: 
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but afſoon , the-Baller , or the Quick-filver ,- is tracted, 
either this way, or that way, 


OBSERVATON XIT1 


Find it mentioned by ſome learned perfons , that when 

a Ship is undet Sail, if a ſtone be demitted from the top 

of the Maſt, it will move down in a line parallel with it, and 
fall at the root, Some might think, ir ought not to fall 
direaly above the. place it hang over, but rather ſome 
diſtance behind, ſeing the Ship hath advanced ſo much 
bounds , in the.time, wherein the ſtone is coming down, 
Likewiſe, whilea Ship is under Sail, let a man throw up a 
ſtone never ſo high,and never ſo perpendicular, as to his ap- 
prehenfion , yet it will fall down direQtly upon his head 
again, notwithſtanding that the Ship hath run ( perhaps ) 
her own length in the time, while the ſtone was aſcending 
and deſcending, This experiment I find to hold true, 
which may be eaſily tryed , eſpecially when a man is carri- 
ed ina Boat upon ſmooth Water, drawn by a horſe, as is 
done in ſome places abroad, Ler him therefore throw up 
alittle Stone, or any heavy Body, and he will find it de. 

ſcend juſt upon his head, notwithſtanding that the Horſe 

that draggs the Boat, be undera gallop, and by this means 

hath advanced ten or twelve paces in the time, Or while 

the Boat is thus running, leta man throw a ftone towards 

the brink of the VVater; in this caſe he ſhall not hic the 
Place he aimed ar, bur ſome other place more forward! 
T his lets us ſee, thar when a Gun is fired in a Ship under 

'Sail,*the Buller cannot hit the place it was direed to, 
Neither can a man riding with a tull Career, and ſhooting 
a Piſto], hit the perſon he aims at, bur muſt ſurely any 
| im, 
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him, notwithſtanding, that thongh in the very inſtant of 
time wherein he fires, the mouth of the Piſtol was moſt 
juſtly directed, For remedy whereof, allowance muſt be 
oranted in the aimingat the mark, 7 
VVhile a man-throws up a ſtone in a Ship-under Sail, it 
muſt receive two diſtin& impulſes., one from the hand, 
whereby it is carried upward, the other from the Ship, 
whereby it is carried forward. By this-means, the ſtone in 
going up, and coming down, cannot deſcribe a perpendi- 
cular, but a crooked Line, either a Parabola, or a-Line 
very like untoit, Neither can it deſcribe a perpendicular 
Line, in coming down from the top of the Maſt, though 
in appearance it ſeem to do fo, but a crooked one, which 
in effe& muſt be the half of that, which it deſctibes in go- 
ing up,and coming down, For this ſame caule.aftone thrown 
horizontally, or towards the brink of the V Vater, muſt 
deſcribe a creoked Line alſo, And a Piſtol Bullet thor, 
while a man is riding at a full Carreer, muſt deſcribe a Line 
of the ſame kind, Note, that a man walking fromthe Stern 
of a Ship to the Head, walks a longer way, than in walk- 
ing from the Head to the Stery, Secondly , a man may 
walk from the Head to the Stern, and yer not change his 
place, *Tis obſervable, that a man »xder board, will not 
erceive whether the Ship be ſailing, or nor, and cannot 
Li_w when her Head goes about, And it is ſtrange, that 
when a man is incloſed in a Hogs-head, though he have 
light with him, yet let him be never ſo oft whitled abour, 
he ſhall not know, whether he be going abour, or not, 
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OBSERVATION XIII. 


Found ina Philoſophical tranſaFtion lately Printed, thar 

Decemb, 13. 1669, one Door Beal found the Mercury 
in the Baroſcope, never to be ſo high, as it was then, Thar 
ſame very day, I found the hight of it 29 inches, and 
nine ten parts, which I never obſerved before, And though 
the day here was datk, and the Heavens cove:ed with 
Clouds, yet no rain for many dayes followed, but much 
dryneſs, and fair weather, On Saturday night, March 
26, 1670, I found the altitude no more than 27, and nine 
ten parts, This night was exceeding windy, with a great 
rain, On February 1, 1671, Tfound thealticude 3o inches, 
and the Heavens moſt clear, Bur in the moſt part of May 
following, I have found the hight but 27 inches, and five 
ten parts, 1n which time there was abundance of rain, 
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OBSERVATION XIV- 


MN. Tovember 7, 1670, I made exad trial , with the 

Magnetick Needle tor knowing the variation, and I 
found it vary from the North, three degrees and a half, to- 
wards the Weſt, Hevelizs writes from Dantzick to the 
Royal Society at London, Fuly 5, 1670, that it varies with 
him ſeven degrees twenty minuts, weſt. 


OBSERVATION XV. 


Ecember, 17, 1669, 1 obſerved with a large 9u«- 
arant, half ga clock at nighr, the formoſt Guerd-ffar, 
_ whenit was inthe Meridian , and lowelt, to have 41 de- 
grees 
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orees 2.2 minuts of altitude, And on Faxwary 7, 1670 at 
7aclock inthe morning, I found it, when it was in the Me- 
- ridian, and higheſt, to have 90 degrees, 27 minuts. Hence 
I conclude the elevation of the Pole here to be 55 degrees, 
54 minuts, 30 ſeconds: and conſequently as much ac 
Edinburgh ; becauſe both the places are upon one and the 
ſame Patalle], 
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OBSERVATION XV TI 


[Or finding the true Meridian, follow this method, In 
ſome convenient place fix txwo Wyre ſtrings with 
weights at them, that they may hang perpendicular, Then 
in the night time,obſerve,whea the fourth ſtar of the Plough 
begins to come near to-the loweſt part of the Meridian , at 
which time you will find the Polar ftar higheſt, Then, ſo 
order the two ſtrings, by moving them hither, and thither, 
till both of them cover both the ſaid Stars, then ſhall they 
in that poſition give you the true Sourh and North, This 
obſervation is the product of the ſeyenth, 


OBSERVATION XVII 


Here fell out in Mid and Eaſt- Lothian, on Thurſday 

May 11, 1671, inthe afternoon, a conſiderable 

ſhour of hail, with thunder and rain, Tr came from the 
South-welt, With a great blaſt of wind, and ran alongs from 
Pidts-lang-hills North- eaſt ,, towards the Sea-coaſt, The 
hail were big in ſeveral places,as Muſquet Ball, and many of 
them rather ove/ than row#nd, Some perſons ſuffered great 
loſs of their young Peaſe; others of their Glaſs Windows, 
Eight or ten days betore, there was a conſiderable _ 

an 


230 Miſcellany Obſervations, 
and dry V Veather, For 20 dayes after , cold Eafterly 
winds, with rain every day, but eſpecially, in the end of 
the Moneth, extraordinary rain and miſt. This is ſo much 
the more to. be obſerved, becauſe in this Countrey, fſel- 
dom ſuch extraordinary hail falls out, This year the Agues. 
and Trembling Fevers have been moſt frequent, and to ma- 
ny deadly, 


OBSERVATION XVIII: 


Did hear lately of a curious —_ in Germany, 
|| made by- a Perſon of note, which I ſhall briefly in this 
Obſervation, let the Reader underſtand, And though F 
have heard ſince, that it is now publiſhed in Print, yer I 
hope it wiltnot be impertinent to mention it here, eſpeci- 
ally for their cauſe, who cannot conveniently come to the 
knowledge of ſuch things, And for this reaſon alſo, that 
I may explicat the Phenomena thereof, from the forego- 
ing doctrine , and demonſtrat particularly the true cauſe of 
that admirable effe&, that's ſeen in it, which I defiderat in 
the publiſher, The Auctor then takes two Yeſſels of 
Braſs, each one of them in form of halfa ſphere, of a pretty 
large fize, Nothing can more fitly repreſent them tor 
form and quantity, than two Bee-skeps. Only, each. of 
them, hath aſtrong Ring of Braſs upon the Center with- 
out : 2nd they are ſocontrived by the Artif, thar their 
orifices agree moſt exaQly, ſo that when they are united, 
they repreſent an intire Spherealmoſt, In one of the fides, 
there's a hole, and a- Braſs Spsgot in it, through which the 
whole Air within, is exſucted, and'drawnout, name!y by 
the help of the 4ir-pump, And, when by ſeveralex(udti- 
ons the 7eſſe/s. are made empty, the: Srop-cock is. turned 
2bout, 
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about, by which means, no Air cancome ih, And, they 
remaining empty, are taken from the Payp, triddo dleave 
G faſt rogether, that thongh a ntmber of 1u/ty fellows, 12 
on each fide, do pull vigorouſly, by help ofropes fafined 
co the Rings, yet ate they not able to pull them aſunder, 
And becauſe this will not do it, he yokes in 12 Coach 
Horſes, ſix on every fide, yet are they not ſafficietit, though 
they pull contrariwiſe to other, to make a ſepatation, But 
ro let the SpeFators lee, that they niay be pulled aſunder, 
heyokes in 9 ot 10 on every fide, and then after much 
wupping , and ſweating , they pull the one from the 
other, | | 

The cauſe of this admirable effe&, is not the fear of v4- 
enity, as ſome do fancy, for if that were, all the Horſes in 
Germany would not pull them aſundet, no not the ſtrength 
of Angels, It muſt then be ſome extrinfick weight and 
force, that keeps them together, which can be nothing 
elſe, but the weight of the 7nwironing Air, Becauſe, no 
{ooner a force is applied, that's mote powerful , than the 
weight of the Air, but aſſoon they come aſunder, And 
ſo neither fix men, nor fix horſes on each fide are able ro 
do it : but nine or ten on each fide makes a ſeparation, For 
underſtanding the true cauſe of this Phenomenon, we muſt 
confider that the Yeſſels are 18 inches in d/amerer, It this 
be, then according to the Jaſt Experiment, there are two 
Pillars of Air, each one ot them as heavy as a Pillar of Mer- 
cury 18 inches thick, and 29 inches long, by which they 
areunited, Or, each Pillar ot Air, is as heavy, asa Pillar 
of Water 34 foot high, and 18 inches in 4/ameter, For 
finding the weight of it in pounds, and conſequently, the 
weight of each Pillar of 4;r, by which the two Yeſſels are 
united, follow this method, fir, multiply 9 the ſemi- 
| diameter 
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diameterof the Pilar, by 54 the circumference, and this 
gives you 4.86, the half whereof is the bounds of the Area, 
namely 243, And becauſe 34 foot contains 408 inches, 

I multiply 408 by 243,the produc whereof is 991 44; {o 
many ſquare inches are in a Pillar of Water 34 foot high, 
end 18 inches thick, ' Now fſeing there are 1728 inches 
in a cabical foot, I divide the number 991 44, by this num- 

- ber, and I find 57 ſquare foot of Water, and more, And 
| becauſe every ſquare foot weighs 56 pound Trozs, I multi- 
ply 56 by the number 57, and the product is 3192 pound, 
which is the juſt weight of a Pillar of Water 34 toot high, 
and 18 inches in diameter, and which is the juſt weight al- 
ſo of each Pillar of Air, by which the two Yeſfe/s are kept 
together , which will be more weight than ſeven Hogs» 
heads full of Water, This is eaſily known for ſeing a quart 
of our meaſure weighs ſeyen pound, ( or.to ſpeak ſtrialy 
fix pound fourteen ounces , ſeing the S14aydard-jug of Stri- 
vil:ng contains three pound ſeven ounces of Water) a gal- 
lon muſt weigh 28 pound: but 16 times 28, is 448, A 
Puncheogn then full of Water, weighs 448 pound, It then 
you divide 3192 by 448, you will find more than 7, The 

9 horſes then upon this ſide have 3192 pound weight to 
draw, or 199 ſtone, or the weight of ſeven Hogs- heads 
full of Water, The other 9 horſes upon the other Cie have 
as much to pull, *Tis no wonder then to ſee ſo much diffi- 
culty and pains to make a ſeparation. It is obſerved,that be- 
fore the Air be exſaced and drawn out of the two Yeſſels, 
one man is able to pull them aſunder with his hands only. 
Nay,which is more,if he but blow into them,as a man doth 
into a Bladder, he will ſeparat them, The reaſon is, be- 
cauſe the Air within, is of as great force, as the Air with- 
out, *Tis obſervable next, that the larger the Yeſſels be 
in 
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in diameter, the mare firength is required to pull the one 
from the other,” Upon ſuppoſition then, they were 4 foot 
wide, Iverily believe 30 yoke of oxen , upon every fide, 
would hardly diſjoyn themz becauſe the weight of each 
Pillar of Air, would be no leſs, than 24844 yon, which 
would take 63 ſtrong horſes to overcome the force of ie, 
To pull the one Yeſſe/ therefore trom the other, there muſt 
be 126 horſes, that is, 63 on every ſide, 


S® — 


OBSERVATION KXIX: 


Hough this Obſervation may ſcem uſeleſs, becauſe the 

Propoſals, that are mentioned in it, cannot be made 
out,and brought to paſs, the Author havingdied, before he 
had encouragment to proſecute them : yet for theſe fol- 
lowing reaſons, I haveadventured to inſert it here, Firſt, 
that others, may either be minded to fiad out ( it poſſible) 
his inventions, or ſet a work to find out ſomethings, that 
may be as uſeful,” Next, becauſe, he was one ofthis ſame 
Nation, and a great Maſter of the Mathemmaticks , not only 
in the Specalative, but inthe Practical part chiefly., and 
admirable for invention, - And for this cauſe principally I 
haye preſumed to-meacion his deſigns, and propoſals, which 
were found among his Notes, atter his death , which are 
here inſert, as they were written with his own hagd., and 
offered to the publick , not only at home, but abroad-rg 
ſtrangers, There baye been men in all ages famous, for 
ſomeone Art and Scierice beyond others , as Apelles for 
Painting, Hippocrates for Medicine, Demoſthenes tor Ora- 
try , but who have been more famous ia their time than 
ſome perſons for their profound knowledge in Afropumy, 
Geometry,and the other parts of the Mathrmwatichs, - [V hat 
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an admirable perſon was ArchimeZes tor his divine know- 
ledge, both in the Speculative , and Prattical part, ' Yet, 
it was not his ſpeculations fimply, though excellent , that 
did ſo much commend him, as his 1yventions, and admi- 
rable Engines for peace and war,as is clear from the Romane 
Hiſtories, and others, I confeſs the Students of theſe Arts, 
are not ſo much in requeſt now. ar leaſt amongſt ſome, and 
that knowledge is not ſo mach eſteemed ; and the reaſon 
may be ; becauſe ſome who profeſs themſelves great Ma- 
fters, ſtudy nothing but the pure ſpeculations, which ſome- 
times are to (mall purpoſe,others before knowing the ſame, 


unleſs for perfe&ing of the mind, and giving to a man ſome 


private ſatisfation, Bur ſuch things will never commend 
a'man ſo much as the pracical-part, and new Invention will 
do, *Tis ſurely aſmall bufinefs for one to do nothing, bur 
to nibble-at ſome petty Demonſtration. . But when ſuch 
ſpeculations are joyned with invention and practice, for the 
profit, anduſe of men, among whom they live, then are 
they far more to be commended, And if this be nor, ſuch 
knowledge is of ſmall advantage to themſelves or others. 
Many of the Ancient, and late Aftronomers have been, and 
.are'famous for praQice, as witneſs the indefatigable pains 
they have been at in making their Obſeryations, Whatc 
hath ſo highly commended Merchifton over all Europe , as 
his inventions , eſpecially his Zegarithmes * And it all be 
'True, that's reported (which 1 am'apt to belieye.) he mighe 
have been'more renowned, for his many excellent Zngines, 
which though uſeful, yer becauſe hurtful ro mankind, he 
buried with himſelf. T am confident, it the Author of 
'theſepropoſals hadchad time to have proſecuted them, he 
would have been celebrated in the Catalogue of the moſt 
famous Mathematicians of his thme, But leaving this, - 
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ſhall give you them in his own words : but firſt his Apo-" 


logy. 

Theſe bold propoſals will need perhaps an apology to 
ſuch, to whom the caules, and circumſtances are unknown, 
Let it ſuffice, that the Propoſer finding himſelt between 
two extreams, either to leave unproſecuted this affair, for 
fear of being miſtaken by ſome, as impudent, or to com« 
mit himſelt openly co the charitable judgement of others, 
who will ſuſpend their cenſure, till they have ſeen what his. 
endeavours will produce, He hath rather choſen this laſt, 
eſpecially confidering,. that his ſilence could not anſwer to 
his duty, which he owes td his Countreys ſervice, ſeing 
the following Engines may be fo uſetul toir, A deduction 
of the fabrick, cauſes, and occafions of theſe ew Engines, 
that fet the Inyenter a-work, would take a long time to 
diſcourſe upon, This Paper therefore is only deſtined for 
a ſhort information of their uſe, the reſt, which could not 
here. be inſert without impertinency, may be ſupplied af- 
terwards ( if need be) eicher by a diſcourſe, or by a parti- 
cutar demonſtration. The Propoſer then is of opinion, (if 

ſelt-love of his owa Inventions do not blind his Judge- 
ment) that theſe paradoxes may he truly affirmed; 

T hat if it ſhall pleaſe His Majeſty to arm with theſe new 
Arms, and Engines, 506, Foot, or fewer, this ſmall num- 
ber ſhall be Maſters of the Fields in France,Germany, Spain, 
or where elſe it ſhall pleaſe His Majeſty, however encoun- 
tered by the moſt powerful-Atmy of Horſe or Foot, armed 
with ordinary Atms, of Piſtol, Carabine, Pike, Muſquetr, 
which Europe can bring.to.the Fields, I 772 

The caule of this admirable effe&, isin the quaſity of 
cheſe new Arms,by which, the whole Horſemen and Foot- 
men of the enemy gre rendred uſeleſs, and unſervicable ; 
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neither can they do any offence to theſe, who'are 6 
armed, _ | Eb 

© The Maſquctteers, who can only ſerve againſt theſe Ma- 
chins, ſhall be put to ſuch diſadvantage, as it is impoſſible 
they can ſtand, the leaſt time, in the common way of (cr- 
vice with the Mu/quet, it not being able to make one ſhot 
for twenty, which ſhall be made from theſe new Engines, 

* Theſe zew Arms, have this advantage likewiſe, that 
theſe who are ſo armed , can by no force of Horſe or Foot 
be broken, or put to diſorder, The Souldiers are alſo by 
them put to a neceſſity of keeping together, and fighting, 
and by them, they are ſo Baricado'd, and ſtrongly defen- 
ded, that if they leave them not , they cannot be expoſed 
to danger, This contributes much to good Diſcipline, 
when the Souldiers ſhall by neceſlity be tied to his duty, 
and fear, which otherwiſe makes him run away, ſhall here 
for his ſafety make him ſtand, 

Theſe new Arms are uſeful , as well in Marching, as in 
Combating, for with them, we may march ſecurely two 
in front, through the ſtraiteſt paſſages, and be able to force 
with them any advantagea ſtrait paſſage can give to an ene- 
my. Befides, for a long haſty march, where Victuals can- 
not be well carried, the Souldiers are able with theſe Arms 
to carry their own proviſion for eight dayes, with more fa- 
Cility, then they can now carry one dayes proviſion, _ 

. To lodge in the open fields, theſe Arms ſhall need no 
Intrenching, for they ſufficiently both Arm and Baricade 
the Sonldiers, | 

, Andas they are uſeful in Service,ſo are they a great deal 
cheaper than the ardinary Arms, For although with 
5 thouſand men ſo armed, the ſervice, of x00000 armed 
with common Arms may be done, yedthe whole price of 
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them will not amount'to that which will be required for 
arming 20500 Corraſſiers, as may be particularly deduced, 
from the particular prices of the Arms, and Engines fitred 
for the ſervice of 5000 men, The Propoſet doth offer to 
ſhew, that theſe Arms will not ſurmoune 40000 pound 
Sterling, The Artillery will amount to 4500,and the pay- 
ments of this number of men ſo armed, yearly ro.750000 
pound, Yet all theſe are taken in fo large a latirude of 
reckoning, as the ſum of Arms, Artilery, and payments, 
will not be much above 130000 pound Sterling, 

The Arms from which this effe& is promiſed, are new 
Engines, with which one man is able to do the ſervice of 
a great many Muſquetteers, And thoſe are of two ſorts, 
either to be uſed upon a {mall Wagon for Footmen, or on 
a greater for a Horſe, with either of which, one hand is 
able to make the fire of 100 MHyſquetteers, and ſomuch 
better, by how much ir is more regularly, and ficly done 
* for execution and offence. The new Cannon ſhall have 
the like advantage above the old, both for eaſe carriage, 
being lighter, and for greater execution, ſhooting ſix, nine, 
or twelve Bullets for one, Thefe Arms give fot only 
this advantage at Land in the field, bat alſo-1n Ships, and 
places of defence, TEST | 

T heſe nine following propoſitions he likewiſe offered to 
make good, a - 19.37% - 

Firſt, With one ſhot of Cannem; to dothe texecutionef 
fiveſhor of the ſame Cannon , in the common way of Bat- 


tery. "y 4 
Becondly,no diſable any Ship or Galley with one ſhot of 
Cannon, + SY an $ | 

— Thirdly, to fire any combuſtible matter wich the ſhot of 
a Cannon, | OT 


" Fourthly, 


w 
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Fourthly, to make an Machinor Engine for tranſporting 
an Army, which may be carried without the incommodity 
thereof, | 

Fifrhly, to make a flotting Fortrsſs for defence of Ris 
vers, and prohibition of Paſſages, 

Sixthly, to make a Mortar that hath a airedory Stell 
upon the Carriage, | 

Seventhly, . to make Petards of divers forms, that ſhall 
be able to do twice as much execution, as thole that con. 
tain as much Powder, 

Eighthly, to make ſmall Petards of great effe@, 

Laſtly, to make Bridges, and Scaling Ladders of eafie 
Carriage, 


OBSERVATION XX: 
js Obſervations being Azſcellany , require not 
'- K formal connexion between themſelves, and there- 
fore 'tis no- matter what method I keep in ſetting them 
down, - And though this may ſeem nor ſo pertinent, as 
others, yet becauſe the defign of it is only Philoſophical, 
and for adyancing the cs part of Learning in order 
ro Spirits, upon which the Scientifical part doth fo much 
depend; I havepreſumed to inſert it here, conſidering al- 
ſo that thereare ſome, who have adventured to deny their 
exiſtence, and beings which from ſuch a Hiſtoty 2s this, 
may be more.than probably eviged; I find likewiſe, that 
ſeveral Writers have remarked ſuch ſtrange accidents, and 
have tranſmitced them to poſterity , which may ſerve tor 
oood uſe, The ſubjet-matter then of this Obſervation; 
is atrue ang ſhort account'of a-remarkable trial, wherewith 
the Family of one G:lbert Compbel, by Profeſſion. a Weae 
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yer in the old Paroch of enluce in Galloway, ' was exer> 
ciſed, Though the matter be well known to ſeveral perſons 
at that time, and fincetoo; yet there are others, eighteen 
years interyeening, to whom (pEhaps) ſuch a relation 
will not be unacceptable, who have either not as yet heard 
of it, or at leaſt, have not gotten the true informarion; 
which is here ſet down, as it was Written, at the defire of 
a ſpecial Friend, by Gilbert Campbel's own Son, who knew 
exaQly the matter, and ail the circumſtances, whole words 

are as follows, | | 
Ir happened in 0#ober 1654, that afterone Alexander 
Agnew, a bold and fturdy Beggar,. who. afterwards was 
hanged at Dumfreis for blaſphemy, had threatned hurt to 
the Family, becauſe he had not gotten ſuch an alms as he 
required : the ſaid Gilbert was oftentimes hindered inthe 
exerciſe of his Calling, all his Working- Iaſtraments be- 
tg ſome of them broken, ſome of them cutted, and yer 
could not know by what means this hurt was done ; which 
piece of trouble did continue, till about the middle of No- 
wember, at which time the Devil came with new and- ex- 
traordinary aſſaults, by throwing of Stones tn at Doors and 
Windows, and down thorow the Chimney-head,- which 
were of great quantity, and thrown with great force, 
yet by Gods good proyidence, there was not one Perſon of 
the Family hurt , or ſuffered dammage thereby, This 
piece of new and ſore trouble, did heceffitat Mr, Campbel 
to reveal that 'to the Miniffer of the Paroch, and to fome 
other Neighbours and Friends, which hitherto he had en- 
dured ſecretly, Yet notwithſtanding -of this, his trouble 
was enlarged for not long atter, he found oftentimes his 
Warp and Threeds cut, as with a pair of $izzers, and the 
Reed broken : and not only this, but their apparel cut af- 
| ter 
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cer the ſame manner, even while they were weating them, 
their Coats, Bonnets,. Hoſe, Shooes, but could not diſ- 
cern how, or. by what mean, - Only it pleaſed God to.pre- 
ſerve their perſons, tht the leaſt harm was not done, Yer, 
in thenight time, they wanted liberty to ſleep, ſomething 
coming, and pulling their Bed-cloaths and Linnings off 
them, and leaving their bodies naked, Next, their Cheſts, 
and Trunks were opened, and all things in them ſtrawed 
here and there, Likewiſe, the parts of the Working In- 
ſtruments, that had eſcaped, were carried away, and hid 
intholes and bores of the houſe, where hardly they could 
be found again, Nay, what-ever piece of Cloath, or 
Houſhold-ftuf, was in any part of the houſe, it was carried 
away, and fo cut and abuſed, that the Good-man was ne- 
ceffitated with all haſte and ſpeed, to remove, and to tranſ(- 
port the reſt to a Neighbours houſe, and he himſelf com- 
—_ eo quite the exerciſe of his Calling , whereby only 
e maintained his Family, Yet, he reſolved:to remain in 
the houſe for a ſeaſon, During which time, ſome perſons 
about, nat very judicious, counſelled him to ſend his chil- 
dren'out of the Family, here and there, to trywhom the 
trouble. did moſt follow, aſfuring him, that: this trouble 
. was abt againſt all the Family, bur againſt ſome one per- 
ſon, or other in it, whom he too willingly obeyed, Yer, 
for the {pace of four or five dayes after, there were no re- 
markable_affaults, as before, The Miniſter hearing there- 
of, ſhewed him theevil of ſuch a courſe, and aſſured him, 
that it he repented not, and called back his children, he 
— not expe that his trouble would end in a right way, 
The children that were nigh by , being called home, no 
trouble followed, till one of his ſons, called Thomas, thac 
was farreſt off, came home, Thendid the Devil _— 
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freſh ; for upon the Zords Day following, in the after-- 

noon, the houſe Was {er oh hy bunt by Yr ovidence, ind 
the help of ſome people, going home from Sermon, the”. 
fire was extinguiſhed, arid the houſe faved, not mych loſs 
being done. And the Monday*after, being ſpent in pri- 
vat Prayer and Faftitg, the houſe was again fet on fire 
upon the T#eſdez about ihe a Clock in the morning, . yet 
by providence, and the help of Neighbours, it was aved, 
beforeany harm was done, | | 

Mr. Canpbcl, being thus wearjed, and vexed, both in , 
the day, and.in thenight time, went ta the Minzſter, de- 
ſiring him, to ler his fon Thomas abide with him fora time, 
who condeſcended, but withal afſured him, tharhe would 
find himſelf deceived, and ſo it came to paſs : for, notwith- 
ſtanding that the chifd was without the family, yet were 
they , that remained in it ,* ſore troubled hoth in theday 
time, and in the night ſeaſon ,” ſo that they were forced to 
wake till midenight , and ſometimes all che night oyer, 
During which time, the perfons within tht Family, ſuffer- 
ed many loſſes, as the cutting of their Cloaths, the throw- 
ing of Deirs, the pplling down of Turff, and Feal from the 
Roof, and Walls of the Hopfe,” and che ſtealing of their 


- 


Apparel,and the pricking of their fleſh and skin with Pins; 
The Presbytery having conveened at the place,for a folemn 
Humiliation, perfwaded G:lbert Campbel.to call back his 
Son Thom, notwithſtanding of whatſoever hazard might 
tollow, The Boy teturning home, affirmed that he bezrd 
a voice ſpeak'to him, forbidding him.co | 


- 


efitet Within the 
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houfe, or ito any other place where his Fathers Calling 
was exerzifed, Yet heeprered, bug was fore abuſed; till 
he was forced to retuln ta the Mznifters houſe again, _ __ 

Upon Mergay the 12 of Fares -the 76ſt of the aged 
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ly began to hear a voice ſpeak ro xhem, |byr conld nar yell 
know from whence. it came, ..: Yet, from evening til! mid-, 
night, too much vain diſcourſe was kept up with the De- 
vil, and. many idle and impertinent queſtions propoſed, 
without that dne feat of -Ged, that ſhould haye been upon 
their Spirits, under ſo rare-agd extraordinary a trial, . The. 
Mznifter hearing of this, went to the houſe upon the Tzeſ- 
day, being accompanied ith ſome Gentle-men , who af- 
xer Prayer was ended, heard a voice ſpeaking our of the 
"ground, from under a bed, in the proper Countrey Dia- 
_ le, ſaying, Wonld ye know the Witches of Glenlucer 7 
willtell you thems z and ſo related four or fiveperſons names, 
that went under an evil report, The ſaid Gz/bert informed 
the company, That one of them was dead long ago, The 
Devil anſwered, andſaid, 7t is true, ſhe is dead long ago, 
get her ſpirit is living with us inthe world. The Minifter 
replied, ſaying, (though it was not conyenient to ſpeak 
to ſuch a perſon, The Lord rebuke thee Satan, and put thee 
to ſilence z we are not to receive any information from thee, 
whatſoever fame ajy perſons gounder, Thou art but ſeeking 
to ſeduce this Family: FL Satans Kingdom 55s not divided 
aeginf it ſelf After which all went to Prayer again,which 
being ended (for during the'time of Prayer no trouble was 
made) the Devilwith many threatnings boaſted and ter- 
Tified the Lad Thomas, who had come back that day with 
The AMinifter, that if he did not depart out of the houſe, he 
,would ſet all on fire, The Miniſter anſwered,and ſaid, The 
Lord will preſerve the Houſe, and the Boy too, ſeing he is one 
.of the Family, and hath Gods warrand to tarry inst, The 
Dev# anſwered, He ſhall pot get liberty to hay - he was once 
P«t out already, and ſhall yot abide here, though 1 ſhould pur- 
ſuc him to the end of the world, The Minifter replied, The 
EE ds dot Ae" 
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Lord will ſtop thy malice againſt him, And then” they all 
prayed again, which being ended, the Dex! faid, Give 
me a Spade anda Shovel, and depart from the houſe for fe- 
wen dayes, and I ſhall make a grave, and ly down in it, and 
| ſhall trouble you no more, The Good-man an{wered , Not {o 
much as a Straw ſhall be given thee, thraugh Gods a iſtance, 
even though that would do it, The Miniſter allo added, 
God ſhall remove thee in due time, The Devil anſwered, 7 
. will not remove for you, 1 have my Commiſſion from Chriſt 
to tarry, and vex this Family, The Miniſter anſwered, 
A permiſſion thou haſt endeed,but God will top it in due time, 
The Devil replied, 7have (Mes, Fohn) a Commiſſion, 
that (perhaps). will laff longer than your own, After which, 
the Miniſter and the Gentlemen aroſe, and went to the. 
place where the voice ſeemed to come from, to try if they 
- could find any thing, And after diligent ſearch, nothing 
. being found, the Gentlemen began to' ſay, We think this 
- voice. ſpeaks out of the children, tor ſome of them were in 
their beds,” © The Devilanſwered, Tow lie, God ſhall judze 
qou for your lying, and 1 and my Father will come and fetch 
ou to hell, with Warlock-theeves ; and ſo the Devil dif- 
charged the Gentlemen ta ſpeak any, ſaying, Lerbim ſpeak 
that hath a Commiſſzon ( meaning the Miniſter )) for he s 
the Servant. of God, The Gentlemen returning back with 
the Miniſter, they fat. down near to the place whence the 
voice ſeemed. to come from-, and he opening his mouth, 
ſpake to them, after thismanner, The Lord. will. rebuke 
this Spirit, in his own time, and caſt it out, The Devil 
anſwering, ſaid, 7t is written in the 9 of Mark, the Dif- 
ciples could not caſt him out, The Miniſter replied, What 
the Diſciples could not do, yet the Lord having hightned the 
Parents Fab, for his own glory did caſt him out, and _ 
| | m1 j 2g) enfotd 3 ho 
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by thee; The Devilreplied, It & written yn the 4 of Lake, 
And hedeparted, pat left him for.@ ſeaſon, The Miniſter 
- ſaid, The Lord is the dajes of his humiliation, not only ove 
 thewittory over Satan, in thut aſſault in the wilderneſs, Ju 
when ht#.came again, his ſucceſs was no better, for it is mrit- 
Yew, Joh. 14, Behold the Prince of this world cometh, and 
hath nothing #3 me ; aud being now in glory , he will falfill 
bu promiſe, and God ſhall bruiſe Satan under your feet ſhort- 
H, Rom. 16. The Devil anſwered,-7t s wrirtes, Mat, 
25. There were ten Firgins, five wiſe, and five fooliſh ; and 
the Bridegrooms came: The fooliſh Firgins had no Oyl in their 
Lamps, and they went unto the wiſe toſeek Ol; and the wiſe 
ſaid, Go and buy for your ſelves : and while they went, . the 
Bridegroom came, and entered in, and the door was (hat, and 
the fooliſh Tirgins were ſent to hells fire, The Minifter an- 
Twerted,. The Lord knows the finterity of his ſervants, and 
though therebe ſin and folly in us hert,” yet there is a fountain 
opened to the houſe of David for fin and for uncleanneſs , and 
when he hath waſh:d us there, and pardoned all ogr ſins, for 
hy Names fake, he will caft the unclean ſpirit out of the land, 
The Devil anſwered and ſaid, That lice of Scripture © 
written in the 13 of Zechariah, 1: that day I will cauſe the 
Prophets, and the unclean ſpirit, paſs aut of the Tani; but 
afterwards it « written, I will ſmite the Shepherd, and the 
Sheep. ſhall be ſcattered, The Miniſter anſwered and faid, 
Well are we, that our Weſſ ed Shepherd mas ſmitten, and thert= 

by hath braiſed thy head; and albeit inthe honr of hs [uffer- 
Ines, his Diſciples for[ook him, Mat, 26. yet now. having 
.#[cended on high, he Joy in glory, and is preſerving, eather- 
#ng in, and turning his hand upon hs little ones, and will 
i{ave bes poor ones in this Family from thy malice. The Mi- 
«Fer returning back a little, and ftanding upon the took, 
| Te 
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the Devil ſaid, I knew not theſe Scriptures, till my Father 
taught me them, T am an evil Spirit, 4nd Satan is my Fa- 
ther, and 1 am come to vex this houſe 4-and preſently there 
| appeared a naked hand, and an arm, from the elbow,down, 
beating upon the floor, till the houſe did ſhake again, and 
alſo che Dewi/ uttered a moſ fearful and loud cry, . aying, 
| "Come - Father, tome.up + Twill ſend my father among you, 
See, there he « behind yonr backs, The cMinifter Pd: 
1 ſaw indeed an hand, and an urm, when the ſtroak was gi- 
wen, and heard, The Devil (aid to him, Saw you that £ 
It was not my hand, it was my fathers ; my 'hand, vs more 
black in the loof, Would you ſee me! Put out the. candle 
then, and I _ come butt the houſe amonz you like fire-balls, 
After which all went to Prayer, during which time, . it did 
no harm, neither at any other time when God was. war- 
ſhipped, When Prayer was ended, the Dewi! anſwered 
and ſaid, Mes John, if the Good-wans ſous prayers at the 
- Colledge of Glaſgow, did not prevail more with God, than 
yours, my father and 1 had wrought a miſchief here ere now, 
To which one of the Gentlemenreplicd,. though a check 
had been given him before, Well well,. I [ec yaa. confeſs 
there ts a God, and that prayer prevails mith him, and there- 
fore we muſt pray to God, and will commit the event to him, 
To which the Dews/ replied, Tea Syr, you [peak of gras 
with your broad lipped Hat* ( for the Gentleman had lately 
oottena new Hat in the faſhion with broad lips) Ie bring + 
a Pate -4 Shears from my father, that ſhall clgp. the lips of 
zt 4 little, 3] | IF q7 
The night now being far ſpent, it was thought fit every 
one ſhould withdraw:to his own home, Thea did the De- 


_ wilcry ont feariully, | Let tiet: the Miniſter go home, 1 ſhall 


$harn the howſe if he go; and many other wayes did he 
Fn threaten 
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"threaten, And after the Minifer was gone forth, the 
"Good-man being inſtant with him to tarry, whereupon he 
-returned, all 'the ret of the company going home, Then 
-faitthe Devil to the Miniſter, Tou have done my bidding, . 
"Not thine, anſwered he, but in obedience to God, have 1 
'returned tobear this man company, whom thou doſt. afflic#, 
"Therrdid the' Miniffer call npon the Name of 60d, and 
-when Prayer was ended, he diſcharged Mr, Campbel, and 
all the perſons of the Family, from opening their mouth, 
in one word to-the evil ſpirit, and when it ſpake, that they 
ſhould only kneel down, and ſpeak to God, The: Dewil 
"theniroared mightily, and cryed out, What 2 Will ye not 
ſpeak to me © TI ſhall burn the houſe, 1 ſhall ſtrike the bairns, 
and do all manner of miſchief, But after that time, no 
"anſwer was made to it, and fo fora long time no ſpeech was 
heard, After this, the ſaid 67tbert ſuffered much loſs, and 
"had many fad nights, not ewo nights in one week tree; and 
thus it continned till Apri/, From April to Fuly, he had 
fome reſpite, and eafe. Butafter, he was woleſted. with 
new affanlcs ; and even their Victuals were ſoabuſed, that 
"the Family was in hazard of ſtarving ; and'that which they 
- *did'eat, gavethem not the ordinaryfatisfaction they were 
. +wont to find, Rs as HH SIG 
In'this ſore and fad afflition, Mr, Camphel reſolved to 
make his addreſs to the Synod of Presbyters, tor advice and 
"connſel what ro do, which was appointed: to conveen in 
\d#ober 1655, \namely whether to forſake the' houſe'and 
place, or, not ? The Synod by their Committee, appoin- 
"red to meet at Gleyluce in Feb, 1656, thought fir, that a 
'folemn Humiliation ſhould be keptichorow all the bounds 
' of theSyz04, and- amongſt other cauſes, 'to requeſt Godin 
behalfof that poor afflicted Family, which being —_— 
| one 
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done, the eyent was, through the Prayers of his People, 
that his Cocker leſs till-4 pil, Jamd om April 37/9 
goft, he was altogether free, ' t which'time, the De- 
#1 began; with: new aſlaults,-and raking the ready. meat 
thatwas in the houſe, did ſometimes hideit in holes by the : 
door-poſts,” and at other cimes did hide itzunder- the beds, - 
and ſometimes among: the Bed-cloaths;and ander the Lin-. 
nings ; and art laſt, did carry it quite away, till nothing 
was left there, ſave Bread and Watet to live by, After 
this, he exerciſed his malice and c1uelty againſt all the per- 
{ons of the Family, in wearying them-4n thenighr time, 
with ſtirring and moving thorow the houſe, fo that. they” 
had no reſt for noiſe, which continued all the moneth of- 
Auguſt after this manner, After which time, the Devil 
grew yet worſe, and began with certible roarings, andter- 
rifying voices, ſo that no perſon could:fleep in the thauſe,; 
in the night-time, and ſometimes did vex-them-with'caſt- 
ing of ſtones, ſtriking themwith ſtaves on their beds) in 
the nighttime : and upon the 18 of September, about mid- 
night, he cried out witha loud voice, 7 ſhall burn the.houſe , 
and about three or four nights after,heſer oneofthe beds on 
' fire; which was ſoon extinguiſhed, without amy prejudice; - 
except the bed it {elf and ſo he continueg to vex then, 
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OBSERVATION KSL 10 

- Need not make any apology for inſerting this-Obſerva- + 

-tion,. eventhough ic be well known upon the matter in. 
this place, - But becanſe the thing is extraordinary,:and 
that there-are many who hayvenotiſo much as heard of icy ([: 
have therefore preſumed to mention itthere, The matter is: 
ſhortly+chis,: There's a:certain Woman, named Miftra- 
Low,'-who had a real and true Horn, growing upon the 
right ide of her Head,: three inches above her right Ear, 
Thelength of it seleven inches, 'and two inches abour, 
The form: is crooked'{piraliy; © It is:convex' on the onter 
ſide, 'and fomewhat guetered in the inner fide, It is hard 
and ſolid, and all very near of the ſame greatneſs, Ir is 
not hollow within, as horns are ordinarily, but full, yer ir 
ſeems to-be ſpongious as 2 Cane is, Tr was ſeven. years in 
growing , 'and was cut off in May. 1671, by Mr, Temple, 


ag' expert Chitorgeon here at Edinburgh. | 


-Q BSERVATION XXETIH. 
"r” His Obſeivztion'is for finding the Primium viuens 
E: i n7wals,” AlbeitT doubt not but the red Spire, 
or Blood, in moſt Terreſtrial Animals, is the firſt produ& 
of the Primigenial juice, and therefore not improperly 
named the trae Callidum Innatum of theſe Creatures, by 
the Noble and Ingenious Harvey, in his Book Je Genera- 
tone, Neither do I ſcruple to yeeld, that the Hearr, and 
appendent Veſſels, are the firſt tormed, and perfe&ed parts 
itrthe Hotter kind of 4»imals : yet I am confident to af- 
firm, that in many of the colder, and moiſter kinds of 
Aquaticks, if not in all, neither the redneſs and heat of the 
Vital 
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Vital Spirits, nor the formation of the-ZHeart, Liver, &c. 
are previouſly requiſite ,. to the ſtrucure and exiſtence of 
the other parts; ſeing the light of lite, which at firſt inha- 
bited the clear and Criſtalin radical moiſture, before the 
formation of any particular part, doth alwayes move in 
every living creature, according to their particular exigen- 
cy, without any abſolute dependency upon any one part, 
or member (excepting ſingular conditions, wherein they 
may, be ſtated) as to its ſubſtance, light , and motion - 
there being in ſome Animals a fimple undulation, in others 
a flow creeping, but in the more perfe&, an impetuous 
running, or rather flying of the Yiral Spirits , neceſlarily 
required for illumination and vivification of the whole, | 

For confirmation, I ſhall give you this ſingular Expett- 
ment, About.the middle of March, the fperm of Frogs 
(according to the number ot Prolifick Eggs therein contain- 
ed) ſends forth'a multitpde oi ſmall round Creatures, co- 
vered with a black, and moveable Frock, which about the 
end of March, and beginning of 4pr41, by the.Gyrations 
of a Tail behind, like a Rudder,'do ſlowly move their 
bodies in the Water, At this time having opened ſeverals 
| of them, I found nothing (apparent to the naked eye ) 
but a clear thin Membran, under the fore-named black 
Frock, within which werecontained a clear Water, and 
ſome ſmall Fibres like Inteſtines, and in the fore-part a 
ſmall orifice like a mouth, About the middle of Aprl, 
its motion is more vigorous, and the Tripes within are 
moſt evident, lying in a very fine circular order, but as yer, 
there is no Veſtige of Heart, Blood, or Liver, &c, About. 
the middle of May, the teer formed like ſmall threeds, ap- 
pear thorow the black Coat : within the Breaſt, the Heart 
is then viſible, of a white and Fibrous ſubſtance, the Liver 
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is white,and che Gall therein eaſily diſcerned, But (which 
is the head of this Experiment) che Vital Spirit, in form 
of a cleat and pure Water, is manifeſtly received by the 
Nervotis Heart, atd by rhe contraQion thereof tranſmit- 
ted r6' 1! the Body, thorow white tranſparent Veſſels, 
which being full of this Liquor, do repreſent the Zympha- 
tick, rathet than the Sanguiferows Veins, Laſt of all do 
the Preumatick Yeſicles (Which in this fapibian ſupply 
the place of the Lungs) ariſe in the Breaſt, after whoſe 
prodution, 'the Lympid and Cryſtalin Liquor, while the 
Heatt is turgid therewith, ſeems to be red and fiery, bur 
in the other Veſſels, it is of a faint pale colour, untill 
( about, ot near the end of Fane ) the Frock being caſt off, 
and a perfect Frog formed, the whole Yeſlels are full of 
Blood, or ared ſabſtance very thin, and clear: the Liver, 
and Pyeumatick Yeficles, &c, become red, and Roſy, fo 
that the Blood in this Xmphibinn* (which in the more per- 
fe& Animals is firſt compleat) ſeems to be the laſt part in 
attaining its pertection, = | 
That Salmonds, and great Trouts hive an aqueous liquor 
which runs thorow their Arteries, and Yerns , before their 
Blood attain the trae confiſtency, and ſaturat tinure I am 
certain : whether ic hold in many others, I ſuſpeR, but dar 
hot affirm, Hence it may be { ifmens obſervations, were 
frequent in all kind of Anatomical inſpections, in ſeveral 
Embryo's of every ſpecies) it would be found evident, that 
the Blood inall theſe, called '»2«: hath its immediat origi- 
nal trom a ſimple homogeneons, and uniform liquor , and 
doth by gradual and frequent influences of the viral ferment 
of the heart, receive at length the full tin&ure,efſence, and 
ſubſiſtence requiſite for yivification , and illumination of 
The whole members, _ Fw 
RL i. W hether 
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Whether this Experiment doth not ſufficiently impyga 
the univerſality of che hearts firſt living, the qriginal of = 
Gall from the teryour, and ebullition of the Blaod, the 
production of the Blood by the Liver, and many qther an- 
cient errors, let any judge,who will but take pains tq make 
and compare Harveys trials de ovo , with this of the Por» 
wigl or Gyrinus, ab ovo, | a 
Yea, if the aqueous liquor, be not one with the vital 
Spirit, and ſubſequent Blood, then my eyes, and taſte are 
altogether erroneous, | | ; 
Moreover, it were to be wiſhed-, that Phyſtians would 
not ſimply ſtand upon the Galenick ſuppoſitions of the four 
alledged Components of the Blood, nor any ſuch, er £qui- 
valent fancies of the latter Chymiſts z buc chat they wonld 
ſeriouſly examine the firſt original , and rife thereof from 
' the Primigenialjuice,or liquamen,the progrels, and perfece 
tion of its tin&tures, how many renovations, of new tinftures 
it is capable of, the vaſt difference between the Blood of 
old and young Animals, ( though, it may be, they are 
both »nivocal ſubſtances, while in their integrity within 
the Veſſels) with the ſpecifick diſcriminations, not only 
of that of any one 4quat;ch,trom any Polatil,or Terreſtrial, 
buc likewiſe of any one Species living in the ſame Elemenc, 
with theſe that enjoy the ſame Aliments, but of a differeng 
Species, And laſtly, the vatiety of particular conſtizutie 
ons, and ſingular properties of indiyidual Animals, radie 
; cated in the fountain of life, or firſt original of the Blood, 
If theſe things, and many more, were ttuly inquired after 
(chough the Copk be ſometimes neceſſitated to throw 
away ſome of the Broth with the Scum.) I doube not but 
the Neoterick Tnvention of Transfnſioy of Blogd, would 
prove altogether ridiculous, Ls the ancient miſtake of wo 
i 2 muc 
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' much Profuſion of this' treaſure by Phlebotomy, might (uf- 
fer ſome reaſonable checks from infallible Experience; and 
ſound reaſons, not hereto be mentioned, Therearetruths 
in Natural Philoſophy, which (T doubt not )- bur ſound 
reaſon and experience will convince the vain world of in 
due time, - 74 8 ob '- 
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OBSERVATION XXIIL 

His Obſervation is concerning the aliment andgrowth 
'-& of Plants. The-inquiſitive wits of this, and the laſt 
age, having rejeted che old'vpinion of the earths nouriſh» 
ing of Plants, orbeing converted into their aliment, have 
made many laudable Experiments for finding out the ma- 
terials, and means of their growth , and vegetation, ſuch 
as Sir Francis Bacon's Obſerve of Germination, Helmonts of 
a Willow , and the Noble Mr, Boy/'s of a-Gonrd, 6c, . For 
though a Tree be cut down, and the root thereot wax old 
in the earth, and the ſtock die in the ground, yer through 
the ſent of Water, it will bnd., as Fob ſpeaketh, Chap. 
14. 7, $8, 9. Iſhall add a ſhort remark of a Willow grow- 
ing without earth, - Upon the 1 3 of April 1662, I ſeta 
top branch of the Peach-/eaf'd Willow ina Glaſs-viol,among 
T2 ounces of pure Spring Water, with three ſmall buds 
upon the trop thereof , ſcarce yet diſcernable, "The firſt 
ten or twelve dayes, little white ſpecks appeared upon-the 
ſides of the Willow, like ſmall drops of ®uick-ſilver, or 
like the firſt Bubbles that ariſe-upon the fermentation of 
Ale or Wine, but no conſumption of the'Water all this 
time, Indeed the.-Gemms, which ſtood Three inches above 
the Water,did viſibly (well about the twelfth day. Abour 
the fifteenth day, I perceived ſmall white roots within the 
# Water, 
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Water, upon ſeveral places of the Plat, and obſerved the 
Liquor grow ſomewhat thick, and decay in bulk confide- 
rably, Having perceived this, Itook another Glaſs of the 
ſame bigneſs, with that wherein the Willow grew, and 
having filled both top-full with m_ Water, I obſer- 
ved clearly the conſumption of the Water wherein the 
Plant ftood, to beſo great, that during May, Fune, and 
a great part of Fuly, every week ( at leaſt) an ounce and 
an half, or two-ounces of it were inſenfibly ſpent : whereas 
the other Water, ſtanding by in an open Veilel of the ſame 
ſize, made not waſte of one ſpoontul in a. whole moneth, 
About the middle of Auguff, the Water turned very thick, 
and green, like that whereon Duct-weed uſeth to grow, 
and the fair white roots were all obſcured from the ſighr, 
although the Veſſel by the multitude of roots was not ca- 


. Pable of the third part of Water it received at firſt, . Ac 


this time the-branches were advanced to half the bigneſs, 
and a:much -greater length, than the whole ſtock, ar its 
firſt planting z and the leaves of as freſh a verdure-, as any 
Wilow in the fields, Thus, having obſerved, that a tree 
of :four ounces weight, . could in three.moneths time, and 
little more, conſume- inſenſibly, ſeven or eight times its 
own weight of pure Water, without the warm preſervati- 
on of the earth, and by its own proper digeſtion,to thicken 
the remnant of the Water, that it might ſerve for /oricati- 
on of the tender fibres of the roots, I took the Glaſs, the 
Tree, and all, and threw them overa Window, ſuppoſing 
it needleſs to recruit the Water any more, and judging it 
impoſſible without the, warm guard of the earth, =o the 
naked Tree could be preſerved in Winter.: yer it had the 
good fortune to fall among ſome thick Herbs in the corner 
of a little:Gardep, where ( after it had lien all Winter) ic 

was 
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was found , and brought back to me, the branches fairly 
' budding in Apre/, the whole Tree freſh and green, yet ve- 
ry little Water was left in the Glaſs, by reaſon, as I judg. 
ed, it had talſen upon its fide, Then I endeavoured to 
keep Water about it, but theStock filling the neck of the 
Viol, and the Roots the whole body thereof, the ſtarved 
ow died in eMay, after it had lived a whole year withont 
arth, From this it would ſeem, that this kind of Tree, 
( and it may be, many moe) doth diffipat infenſibly fix 
times more Liquor, than it doth aſlimilat, and by conſe- 
quence, that a great quantity of moiſture is neceſlary for 
maintainance of great Woods, Neither is there any way 
{ advantagious for draining moiſt ground, where there are 
no living Springs, as that of planting abundance of Tims 
ber, which will beſt agree with that kind of (oyl : for by 
this means, what was formerly noiſome, and ſuperfluous, 
is now converted pattly into the uſeful aliment of theT im- 
ber , and partly ſent abroad in inſenfible exhalations, 
which (according to the nature of the emitting Plants) 
prove either yery noiſome,or wholſome to the Neighbour- 
Inhabitants, Great care therefore would be had in the 
choiſe of ſuch Trees, as are to be planted in ſuch moiſt 
ground, as are near to mens dwellings, or places of con» 
curſe, They are not fools, who prefer F:rs, and Lime- 
zrees in their Avenues to Oak and Elme, Let theeffeats 
of the Atomical exhalations of Alder and 04k upon fine 
Linfien, and white Skins be more particulatly-noticed, 
Having ſpoken ſomewhat of the aliment and growth of 
Playts, I fhall inthe next place givea ſhort hint at the mo- 
tion of theiraliment, eſpecially of Trees. That the alj- 
mentary juice of Plants, is _ than that of 
Animals, no man, I ſuppoſe, will deny, (eing r/4r is _ 
veye 
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veyed thorow the trunck, or body of the Plants, by ing 
perceptible pores-z but this (for the moſt part ) is. (ent 
thorow all the members, through patentand maniteſt YVeſ= 
ſels, But how the nouriſhing, and vital juicein P/axts 
doth move, and by whar paſlages, hath noc yet been made 
known, by any that I have ſeen, IT made once a few Ob- 
ſervations,for trying of the motion of thealiment of Trees, 
which bred in methis conjeture. The nutritive juice of 
Treesis tranſmitted both tothe roots and branches, throngh 
the heatt, orpitch, and-woody pores of the Timber, and 
when it is come to the extream parts, it returns again from 
the tops of the roots and branches, between the bark and 
timber, into theſe forenamed interior paſſages, and ſo back 
to.the extremities again, and that continually, ſo long as 
the life remains, And becanfe the (ubftance gf that skin, - 
or bark, which inveſts the fibres of the root, is more open 
and porous, than that which is apon the outward branches : 
therefore it ſeems, that ſo mnch as is ſuperadded to the ſtock 
of the former aliment, irom the earth, 'is conveyed to the 
hearr and pitch, by means of, and together with, thac parc 
of the recrograd juice, which returns from nouriſhing, and 
enlivening the timber of the root-branches, ( for it is an 
eaſie Experiment , to make the top of any Tree become 
root, by laying it down.) and receives the impreffions of 
the life of the Tree,. common to the whole maſs of ali- 
mentary juice, like the Chy# m Animals mixed with the 
blood of the Yeni-cave;, before it comeco the hearr, 

This motion is notYtq be thonghe alwayes alike fwitr, 
or of equal celerity : for the vital juice of the Tree be- 
comes (o thick and oleagenous in theWinter, that the mo- 
tion thereof to the outward, is ſcarce diſcernable ( though 
the preparation of the Gemmes,both far leaves and flowers, 
are 
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are obſerved by the curious, and can be diſtinguiſhed, even 
in the coldeſt ſeaſons) and the returns inward are in (0 
| ſmall quantities, that they are rather like vapours, than 
liquid juice, Indeed, ſome Trees, when their root-bran- 
ches are cut (even in Winter) will yeeld no ſmall quanti-: 
ty of an acid liquor, which by addition of the recent LZef- 
fs from the earth, ſmells evidencly of the Matrix, from 
which 1t did proceed, Moreover , the paſſages eſpecially 
from the branches to the Trunk , are ſo ſtraitned and con- 
tracted, that the bark cleaveth to the Timber, :as every 
Wood-man knows, But ſo ſoon as the warm Spring hath 
-attenuated the ever-flowing juice in the whole Tree, then 
\ doth it become turgid , and more aqueous over all : the 
paſſages , and channels both in. the trunk, and among the 
tunicles, ang particular skinnes, are ſo palpably filled with 
this vital juice, that having no ſufficient place tobe com- 
prehended in, it putteth forth new growths both in the 
top,and in the root, which may be eaſily ſeen to have more 
pitch than wood, and to be ſealed on the extremicy, with 
the veſtiges of a future Gemm , that by the former, they 
may the more freely receive the vital influences from with=- 
in,and by the latter , may be ſecured from the depredation 
of the external Air, | 
To prove the motion ad extra, or to the extremities 
of the branches; take the branch of any ordinary Tree; 
about the bigneſs of a mans wriſt , make it bare near the 
body of the Tree of all bark , and. ſubjacent tunicles ( for 
every Tree according to its kind, hath moe or tewer skins, 
which ſerve for Veins, within the ſtrong outmoſt Cortex) 
at leaſt for the breadth of a ſpan , or two hand-breadth, 
Then tye up the place,ſo excorticated with a compoſt, made 
of horſe-dung mixed with earth ; let it ſtand ſo trom May, 
= till 
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till November, Then cut off the branch, a little above 
the Compoſt, near the body of the Tree, and you ſhall 
find it living and freſh, like the reſt of the branches: yea, 
ſmall roots ſhall evidently appear to have come forth under 
' the Compoſt near the bark, but not under the bared place, 
This branch in many kind of Trees being planted, will hofd, 
though not in all, Ifay then, ſeing the foreſaid bough is 
nouriſhed from May till November, it is necefary, that ic 
receive nutriment from the body of the Tree, by the in- 
ternal poroſities thereof : for the bark being diſcontinued 
by excortication, can ſend nothing upward towards the eop 
_ of the bough, and if ir received nothing from the root, it 
would wither ina few dayes, Yea, leave the diſcovered 
part naked, but tor a few.dayes, and of neceſſity the branch 
dieth, the aliment thereof being exhauſted by the Air, be- 
fore it can reach the extremities of the bough, 

T hat the Ytal Balfome of the Tree returns from the ex- 
tremities by the internal bark , and inward fuperfice of the 
external, together with the ſmooth outward pare of the 
trunck, although the neceſſity of both timber and bark in 
all Inciſions, and Inoculations, might perſwade the judici- 
ous, and the viſible courſe of the juice of the Sycamor in 
February, and of the Birch in March, upon the cutting of 
any ſmall brznch , might convince any curious beholder , 
yet the kzot or callus, that is made upon grafted Trees, will 
better inform the ignorant: for this kzot being alwayes 
upon the ſhoulder, or root of the Graff, and never upon- 
the top of the Stock, doth evince clearly, that it is made- 
by reſtagnation, ot the deſcending , and not of the aſcen- 
ding juice: otherwiſe, why doth it not {well the top of. 
the Stock, as well as the root of the Graff? Or why doth. 
it not extuberat in any _ of the Graff s Thele 
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are accidental varices, which can hatdlybe ſhunned in Imp- 
ing, ſeing the top of the Stock ( except when it is very 
young and ſucculent) doth not receive ſo kindly, as it 
ought, the retrograd (ap, although all that is ſent out to 
the Graff muſt aſcend thorow the pores of the Stock, 


Hence many times a conſiderable part of the Stock is mor- 


tified, becauſe although abundance of aliment aſcends to 
the head or top thereof, yer no more of it goes to the 


| branches, but what-is beſtowed upon the Graff, a grear 


part of the reſt being exhaled by the Air ( eſpecially in big 
Stocks ) and conſequently, the place defrauded of its nou- 
riſhment : no other wayes than when the motion of the 
vital ſap faileth, either in the whole, or in part, a total ' 
decay or pitticular mortification of ſome part neceſſarily 
follows; -as1n the Stemms of annu1l Plants, and mortified 
tops of the EFrapeloys branches ( that I may ſo call them) 
of Willows, Plumbs, &c, we may obſerve every Autumn, 


OBSERVATION XXIV- 

Sr, 
&«F Was not a little ſurpriſed, at the receit of yours, when 
& | I had conſidered your defire in it, being preſt with two 
&« difficulties, which ſeemed equally hard to evite, The 
© one, togive you my judgement in a matter wherein I 
<« have been ſo little converſant my felf, and have had the 
<< ſteps of no other to follow , never one having hitherto 


© touched that ſubjeR in writting z T mean of Coals , and 


& other Ainerals of that nature, their Corſe, and other 
«things relating thereuato z the obſervation whereot.( I 
& grant) wants not its own pleaſure, and uſefulneſs, The 
<: other, to refule the delice of a friend, when imporcuned, 

(ELEAG THE GLA <2, 
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* to whom Lowe my ſelf, by many obligations, This laſt 

<© having prevailed, hath determined me to aſſay the over- 
* coming of the firſt, And though Iam confident , what 
& account I cangive you , ſhall give but very little fatis- 
© faion: yet I adventure to offer it, ſuch as it is, very 
© freely in the following diſcourſe , wherein:you are nor to 
<* expe, that I will meddle wich ſome queſtions, there« 
© anent, which might be more curious, and pleaſant, then 
*« profitable, or ſatisfying, ſuch as, if Coa/,and — 
** which keep one courſe , and have the ſame accidental 
** qualities , have been created in the beginning , in their 
<< perfection, as wee now find them, and ſince that time 
* only preſerved, as they were created for the uſe of men, 
* co whom all ſublanary things were made ſubfervient? 
* Or, it they have been but produced gradually, as they 
"_ _ of Gold, and other Minerals, by the influence of 
©* the $uz, in the bowels of the Earth ? And if their pro- 
* duction be of that nature, out of what matter they are 
*© formed 2 Thele things being above my reach,I ſhall leaye 
* their inquiry, to thoſe that are knowing in the ſecrets of 
© Nature, and ſhall therefore give you a narration, of 
© what either T have obſerved of theſe things, which ocs- 
* curr in the inning of Coal in my own experience, or by 
« converſing with others of more experience than my ſelf, 
{« in doing whereof, I ſhall follow this Method, 

Firſt, I ſhall ſpeak of theſe things that are common'to all 
Coal,wherein they all agree,and which ares as it were,efſen- 
tial to all, and of there differences, whichrare butacciden=- 
tal, and gradual ſometimes, and yet are abundantly confpi- 

- cuous, andcauſeth different effects in the workipe ;, as their 


>, Dapps and R{e, and: Streek, for (o are they termed, 
+ - Secondly ,of ſome things,which are but accidental to Coal, 
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and yer ſo. ordinary , - that [ſcarcely any is found without 
them , inefſer or greater degrees ; ſuch are Gae's , and 
Dykes.,thar alter the natural Conrſe of the Metals, very in- 
<ident toevery Coal, though in ſome les frequent, con- 
form to the nature and kind of the ground , where the 
; Coal is, = 

Thirdly, T ſhall ſpeak ſomething of Damps, and of their 
different cauſes, and effe&s : of Wild-fire, and other ſuch 
Aike things, which are met with in the working of Coal, 

And laſtly, of the beſt way for trying grounds to find 
Coal , where never any hath been hitherto diſcovered : of 
carrying on of Levels , for draining the water of Coal and 
making it workable, | 
- Tris to be coſidered, that all Free-fone, though of diffe- 
rent natures, hath the ſame courfe, with the Coal, that ly 
either above them, or below them , except ic be accident- 
ally, interrupted : therefore, whatſoever is ſpoken of the 
one, is applicable to'the other, And ſo we find in Dig- 
ging or Sinking,that after the Clay is paſt, which keeps no 
courſe, all M:tals, as Stone, and Tilles ( which are Seems of 
black Stone, and participat much of the nature of Coal ) ly 
one above another, and keep a regular Conrſe ; wherein the 
three things moſt remirkable aretheir Dipp, and Riſe, and 
their Streck, as it is termed, 

The Dipp, and Riſe, arenothing but a declining of the 
whole body of the :Merals, And this general holds, that 
all of them from their Cexter riſes, till they be at the very 
ſurtce of the Earth, ſome only at a foot or two foot, 
ous at anells diſtznce from the ſurtace, which is here 

rmed a Cropptne : and whether Coal or Stone, the nearer 
they come to the ſurface, the ſofter they become, ill ar 
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laſt they are converted, if it be a Stone, toa very Sand, and 
if Coal, to a Droſs, which will not bura, 

This declining or Di/ppine , of the Coal , is ſometimes 
oreater, and ſenſible, ſomerimes leſſer, and almoſt inſen- 
ſible, There being ſome, that if = conſider the decli- 
nation ,. it will not be found one foot inten ; ſome one 
foot in twenty, or one in thirty, Whereas in others ir will 
be one foot in three. or one in five, And ſometimes it 
hath its Courſe from the Cepter of the Barth, almoſt ina 
perpendicular to the ſurface, it cutting it, near to a rieht 
Angle, The fitſt ſort, they term F/ate-broa4- coal, in re- 
eard of the plainneſs , and evenneſs of irs' Courſe, The 
next, they call Hinzing-coal, The [2ſt is calied Zdge- 
Coal, The firſt is the moſt profitable , in regard, that 
it's long before the Coal-hewers can reach the Cropp, and 
conſequently the more of it is workable, The ſecond and 
third ſort, are ſometimes of their own nature, more firm, 
and fitter for burning , but leſs of them can be reached in 
working. The Courſe of all the three is moſt perceptible 
inthe three following Schematiſms, | 


— 
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Figure 1, 


C D 


In all the three Fignres, the point B is the C-opp of the 
Coal, The Line BC is the body of the Coal declining 
or the Dipp from the Cropp, AC is the perpendicular, 
falling from-the Horizontal Line, wheteby the true decli- 
nation or Difp of the Coal is found. So that after you have 
found your Coal at B, you muſt ſet down your $:»k at the 
Poige:A, In the Flat-broad-Coal, which we ſuppoſe only 
to decline, three fathoms in fixty ;the Si»k, that anſwers 
to the perpendicular AC, will be of deepneſs mu fa- 
thems, 
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thoms, Ifthediſtance B A, be ſuppoſed to be 120 fa- 
thoms alongſt the Graſs, or ſurface, then will the deep- 
neſs of the S:zk be fix fathom , and ſo forth, In the ſe- 
cond, if the Coal be ſuppoſed to decline one fathom in 
three, the Sink A C, being ſet downat the ſame diſtance 
from the Crepp B, with the former, it will prove thirty fa- 
thom deep, If the ſaid diſtance be doubled, it becomes 
ſixty fathom deep, and fo forth, In the third, keeping 
that ſame diſtance alongſt the ſurface, you ſhall not encoun- 
ter the Coal with a Perpendicular $izk, becauſe of its great 
declination, and therefore through want of Air, and other 
difficalties, you cannot digo deep, as is neceflary to that 
effet, except the $/»k ſhould be made to decline, as doth 
the Zine AD. All theſe Dzpps are to be ſeen in feveral 
places of Lothian, The firſt is moſt conſpicuous in the 
Eat! of Wintons ground at Trayent, where the Coal, and 
' other Metals are extraordinary flat and even, The ſe» 
cond is within-the ſaid Lordſhip of Tranent, in apiece of 
ground, called Weſter-Faxſide. - The third in Lonhead of 
Laſmaid, which pertains to Sir Fohx Nicetſon of Nicolſon : 
and' in many other places, one may {ce very different de- 
clinations, who is curious to obſer ve them, 

From this general poſition of the Dipp, and Cropp of all 
free Metals, there is one confequent, which is no uncouth 
Obſervation, namely that thefe Metals rifing from their 
Dipp to a Cropp, evety one of them tiſeth-in their proper 
courſe, if none of thele things whereof we ſhall treat here- 
after interveen, and make analterarion, that is the Coal or 
Stone, which is loweft, comes farreft out 'in its Cropp'ne, 
which is cafily underſtood by the ſublequent Schemariſm. 


Whereia 
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Figure 4, 


D F H K M 
C E G Ei 1 &o 

Wherein the Line AM repreſents the ſurface of the 
Zarth; CD, EF, GH, IK, LM, ate fo many ſeve- 
ral Metals, lying —_— one above another, Suppoſe 
CDwerea Stoxe, and the Roof of the Coal E F (tor fo 
they term the Sroxe, immediatly next above the Coal) and 
GH, IK, were other two Stones, interveening be- 
tween the Coals E F, and L M, then if the Cropp of the 
uppermoſt Col be found at F, the Crop of the Sroze above 
it, muſt be found back, at the point D, and the Cropp of 
the Coal under it, which is L M, muſt be found at M, And 
this diſtance of Cropp is proportioned by the length of the 
perpendicular berween them, and the quantity of their de- 
_ clination. For, the more even and flat a Coal is in its 


pt Ye and other Metals , above and below, the farder 
doth the Cropp of the loweſt Coal advance betore the Cropp 


A. 


of the uppermoſt, . For- illuſtration whereof, ler us ſup- 
poſe. in two ſeveral grounds, two Coals, berween which, 
| there is an equal diſtance of perpendicular, And ſappoſe 
the Metals in the one ground to decline at 13 to 24, the 
other at.13-to'16, then will the diſtance between the 
Cropps in the two grounds be very confiderable, as may be 

repreſented by the two following Figures, 


Fizure 


ery then, that DI, is of "ooo, cnth in be wile n+ 
angles, which is the perpendicula r Fea 
b t DF inthe fifch Figure, ' mach FINE ND \W: 

e 6, Agd the reaſon is evident Tet e 
D IF, inthes, is greater then the Angle. D © hs ag 
and therefore the Ba'e D F, which is ſabtended by the 
greater Azzle in the 5, muſt be greater then the Baſe D F, 
which is Ghended by the leſſer Azele in the 6, which Eu- 
clideſaroves in his 24 Propoſi tion of his firſt Booke, 2nd is 
demonſtrat by Prec/zs in the Scholium tothe 4d Propoſits- 
ex of the ſame Book, --.. 

By this is made- to appear chearofitableneſs of a Flat- 
Coal, beyond a Hinging-Coal , which ched before, 
in regard that having the Sizks of equal deepnefs5 Goth, 
there i is much wo af the ol et to, be Coe be. 
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If it be enquired, if ia riſing guns,” where there is a 
conſiderable a[ceit 3bove ground, the Coal keeps a propor- 
tion in its Riſong and Dipping with the aſcent and deſcent of 
the ground above? I anſwer , there is no certain and con- 
ſane proportion kept, whatever ſometimes may happen, 
For I have obſerved ſome Coats upon grounds.of a confide- 
rable aſcent. heir D;pp-run-quite<ontraryto the de- 
ſcent :pt the Hilh: and others haye had a quite contrary 
'Cowr(e £0 ther;-and havedeclined, or dipped with the de- 
clination'of the ground above. Bur inthe Street .(where- 
of I ſhall ſpeak a little hereafter) there is more proportion 
erdinatily to bexemarked, **._ | 
There remains ogly one —_— about the Dpps, and 
Rifings of Coals, which I ſhall a little conſider, having en- 
countered different judgements anent it, in converſing 
with'perſons, *who had experience in Coal, viz, whether 
od yr qther Metals, after they. have declined ſuch a 
length 6m Heir Cropp, ſuppoſe from Weſt to Baft., take 
andther” cogrſe , and riſe to che ſame point, to which tar- 
'merly they dipped * 


+ &E 
L.% 


Figure 7. 


ao 
| Axiif the Cool Jipped from A, which is the Cropp, to B, 
hich Gould barhe Center-of tha Body'z and atter thx 
-ziſe80 C y Ox if ix ſhould continue its declination oy 
Wo -y Bo 
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B to.D; with is Antipodes tous 7 T'i\hall notofferto de-' 
termine in a matter wherein there can be ſo lirtle'ca tarnty* 
attained, but thall give my opinion 5 which: is founded 
upon the experience I have bad, and Obſervations: Þ have: 
had occafion-to make on that :Head, - And firſt,” 'F find'"in 
all theſe Coa/s, ; wherein no contrary Cropp or Riſing could! 
be viſible, there are-invitcible obſtruQions ,z as either,'thi 
have been near the Se., and have dipped that way, nd 
if rhey took any contrary courſe, the cropping behoved to 
be in the dveps, and ſono acceſs to:trace them; Orinext; 
they have d:pperd towards the foot of a Mountain; and ſo 
the ground above rifing the ſame way which they declined; 
their courſe could not be purſued, ill a contrary rifing 
ſhould be diſcerned, Or thirdly , they have encountered 
ſome Gae, or Dyke, which hath-cut: themoff, before chey? 
came to their full 4pp,,and thus their cowrſewas obſtract- 
ed, Now, thoſethat have been acquainted with no other 
Coals but ſuch, I think it not ftrange, if ir be hard to pers 
{wade them of thoſe things they have not ſeen, But be» 
ſides all thoſe kinds, Ihave ſeen others, whoſe contrary 
riſinz and &pping have cither been viſible to the eye , o0t: 
demonſtrable by reaſon, ' For example}, I have entered 
under ground, as it were at the point & at the very Graſs- 
cropp, and have gone following the dipp of that Coal to the 
point B, at which the coxrſe hath altered , and carried me' 
out at the Graſs at A, which are two contrary points of 
the Compaſs, And thar alteration of courſe was not oc- 
calioned by any Gae, or trouble, which ſometimes have 
that effect, the ground being very clean, and good AMe- 
tals, keeping their courſe moſt regularly, © _ | 

T hereare other inſtances for confirming my experience, , 
in'fields, which are ſo large ; _ 'tis impoſſible co _ 
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theGoelſo far to thei npp; irfalling detp, off wadis 2 
wel for, conveying witertrom'it;or wants Air,for following: * 
it-co ſuch a deepneſs.;/ as to overtake its Center, where 
takes 4contrary ;covrſe ,* and: yee'thei contrary Cropp harh' 
beet wrotghr an ſeveral:pldces, | which isevident-to/bea 
pate-of the fame body, withrhe ovher,! both bythe nathre 
of the Cozlitelt ,iby the Metals: | 1 x9 it, ant the 
Coals below it, all-which keeping the fame Courſe , except 
when they tncannter rrawk/es ,; which are incident co fome 
patcals:6f ground; amorethan to others} -'T hegreateſt field: 
I'ktow wherem ithis is ronſpicuous-;/ is in \''MH id- lothjay' 
wheres: tobe found; the cropping of 4.Coat of a confide-' 
rablethicknefs, which is rermed their great-ſeam, or Main- 
casl; 2nd the other. Coals lying below it, which may be. 
traced-in' the order: following,” (At Preſton» Grange theſe 
Cizls are ford: dipping:to the:N.,W\ and' rifog to-the 
S B;: which have been wronghriup to. Wallifoordt from 
'thaealong bythe foor:of Fasſide Hill, the Z;pplying'iin the 
Laods of Taneres+,which:marches therewith onithe North, 
'Eramithence iv runs chrongh! the ground of Carberry, eve- 
ry00e of theſe grounidy from uy oe yoke \ Giving. Le- 
-2et0:2ncther; From'thence,throughs part of the Lands 
- of. Seveuton; and next throngh a piece of. ground belonging 
tofthe Family. of : Bucclengh,. called. Condop : -atid through 
Weſt: houſes, which belongs tothe Fart ob Loif5ran, and at 
«Cockpen;; and Srobhill;from thenceruns through to-Ci#ing- 
ton+Mill , all which is a courſe, which in-S:reek lyes near 
to 'S W., and:!N W, and will be in length abour eight 
miles, *From- thence, 'the conyſe of the Coa/ turns, and is 
found in the Barony of Carinztow, White-hill Ramſay, Gil- 


.perton, and from thence taking its'Dipp, quite contrary 
- 20 whac it had before, che other Dipping N and NW, 


or 
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or N E, accottling to.the turn of the Streek, ir Dipps therg: 
S,SE, &c,; and trom G:/merton, it is found at.Buratftents- 
a piece of ground belonging to the Earl of Lauderdale: and. 
from thence at the Magdalen Pans,. where the turn of the. 
cropp being within the Sea, is not ſeen, ful it þe found at-: 
Preſton-Grange, where we beg @ £0.remark; its courſe; The: 
parcel of ground, under whi this great body. of Goal lyes, 
is of a conſiderable extent, it being eight miles in length, 
and five or fix in breadth z, in regard whereof many other 
Coals are found lying above. the greatCga!,the cro2ps wheres ' 
of doth not-come near the Cropp. of it,- by-a eonfilerable 
diſtance, _ | ST 0 ws 
Though this inſtance alone, may ſufficiently convince, 
yet I ſhall not be unwilling to give another, - The parcel 
of ground, in which this Cel is, found. is hot of fo gieat an 
EXtEnt, AS the other, | and therefore HS. conr e may bethe 
more eaſily traced, For the greateſtipart; it beloggs.tethe 
Earl of Winton, and lyes within the 'Zordſbip of Tranent, 
whoſe contrary Cropps, are moſt conſpicuous, This great 
Coal,which is 10,0r-13 fpot thick (þeginging atihe. head of 
the Toun of Traxent) where it hath been wrought, runs 
S W towards the march of theLands of Elphingſton , be- 
longing to the Lord Regiſter , and continues in-that ſame 
courſe, till it come near to the hoxſe , and for the moſt pare 
dipping totheSE, And near the houſe, the Cropp is turn- 
ed downward towards the march between EJphingfton and 
-Ormiſton , where the dipp is contrary tothe former, . And 
from Elphingſton-mains, it takes its courſe almoſt round, 
through the Lands of.Paxſfon , and returns to:the Toun of 
Traneat where it begari , which body of Coal will bein 
length two miles, and in-ſome places, as much. in breaggh, 
Now, 1 leave it fo the, judgement of any perſon, if there be 
h "/- 
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not miore.reaſon to perſwade, that this ſhould be the nxtu 
rateosrfe of theſe Hinerals, where ſuch pregnable inſtan» 
ces; to evince it, are found , then to conclude the contrary 
from theſe Coals , the cosrſe whereof cannor bofollowed, 
becauſe of the invincible impediments, Fmentioned before, 
However, HHeaye every one to be determined, by his own: 
opinion, and ſhall be fatisfied to injoy my own, till theſe of 
more experience convince me of the contrary, 

There are fome other things farder tobe remarked a- 
bout the Dipp, and Riſe of Coals, which ( poſlibly ) every 


, one hath not ſeen, they being ſo vety rare, and therefore 


are not fic here to be paſſed without being conſidered, One 
is, of a Coal, whiclr having that contrary Dipp and Riſe, 
(whereof I have been (peaking) 'in one of the cropps, hath 
not come out to the Graſs, and terminat ; bur after it hath 
riſen a confiderable way in its contrary courſe, in ſtead of 
Cropping out, hath takena Dipp towards the ſame poinc, 

to which it (4 nora and ſo having dipped to the Center 
of its courſe, it hath riſen again, and cropped to the contrary 
point, as is to be ſeen in this-eight Figure, 


Figare 8, 


F 


- Rd 
Where AB is the furfaceof the Earth, The point B 


is the Cropp of a Coal dipping from NW,totheSE, _ 
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'C irrakes its riſe, and coxrſe.to a contrary Cropp, towards 
the point F, where the dza4Xropp ought tobe found, Bur 
inſtead of going that length, ic takes another courſe from 
the point E,dipping S Etowards D,from which it takes its 
riſe, and.continues it to thepoint A , where it terminats, 
and whete the dead Cropp is found, Tgrant, that it meets 
with a trouble , or Gae, at the point E, which ſeems to be 
thecauſe , why its natural.courfe is changed, But iggvery 
extraordinary to ſee ſuch an effe&, Burot this afterwards, 
in ts own place, nd ares. e6>: 3 ao © 2 rl FF 
"There is yet another thing tobe remarked, in the dipps, 
and rifings of Coals, which is this, . In the moſt part of 
*Coals, that have their courſe from dipp to cropp, without the 
itrervention of a dyke or gae , the declination is Nraight 
down, from the horizontal line drawn'from the point of rhe 
. Cropp, :to-rhe fardeſt Point of-the dipp,, That 1s',” the Coal 
declining from that point in a right line ,- makes with the 
Horizoncal line, a right lined angle , angulus reftilinens, 
thouzh.in ſomethe azele 4s more acate, and in others1eſs, 
as is'to be ſeen in the ER , and1econd figures , where A B 
being the. horizontal Line,, and B the gropp, BC is the 
body of the Coal declining, which meeringwich AB inthe 
point B, conſtitutes a rirhr lined [eandwhere ABC in 
_ theſecond figure, is a} ors enABC in thefirſt, 
Yet I have ſeen a Coal, the body whereof from the dip, ar 


fardeſt point of declination , had its rife towards the crop} 
very inſenfibly, it being Flarr, and then began ro be more” 
ſenſible, -xill ar laſt coming near to the ſurface af the Earth, 
it takes in a ſudden ſuch a riſe;that from declining one foot 
of 12 or 4, it declines now one foot of three, as.may be 
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.made evident from this following Figure: © 


Figure 


a one AB is the Line drawn from the extream points 
ofthe As OM fight horizontal, © The bady of che. Coal 
inſe is. D'C, But afſoon 2s.1t comes to C, -it 
Les 1 witha brewk aſcent till ir Cropp « "ou at A, Here you 
bes, that in ſtead gf one {ide of a Trang le, which the courſe 
of ather Coals i in elr. riſing,or i io ch Sc eclination. makes, 
this Col inr7/ing makes two fides.namely DC, and CA, 
the Figure D BCA being quadrilateral, The Caal of 
this cour e waxreally wrought,aqd i is yet vifible in its waſte, 
where t there is fanad no. Gae or Pyke to make this alte- 
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irs dipping andviſing, though aljrayes Incident; yer.is bin 
; ns 6s Its Profundity is to be meaſured by the diſtance; 
between the two ſurfaces, immediatly next to it, aboye and 
below : whichare termed in iCoabrry its Roof and Paves 
ment, becaufe of the reſemblance they 


| have to the Roof, 
and'Pavement of a houſe, © The-Longitide is nothing elſe 
but what is termed by the Coal-hewers, the Streck, For 
if you imagine a Line drawn along the extream points of 
_ the Riſe, or Cropp of the Coe, that is properly the S1reeb 
of the Coal, | | 4 _ 
There are but few things to be remarked, - as to'this 
part of Coal: only firſt to find how it lyes, to what points 
of the-Compaſs it moves. For knowing whereof, - there 
is this general Rule, thae, having found your =y and 
Riſe, to what ever Points that Courſe 15 direQed, the 
Streek is to the quite contrary. For ſuppoſing a Coal Dipp 
S E, - the two points, that reſpe& the Dipp and Riſe, mult * 
beSE, and N W, being the points oppoſite one to ano- 
ther, Then it muſt needs follow, that the Srreek muſt 
runS W, and NE, -which wo courſes divides the Com- 
paſs, at-right Angles, + And therefore, where a Coal is 
tound to have contrary! Dipps, and Rings, they declin- 
ing ſometimes toall the Points of the _ (whereof 
there hath been given two notable inſtances before) it muſt 
needs. follow, that-there be alſo'contrary -StreeFs, and ſo 
the Srreek of a Body ofCosl is ſometimes found to deſcribe 
a round figure, though not perfectly circular, and ſomtimes 
a multangular figure, For.it cannot be ſuppoſed that the 
Streek rakes alwayes a right Line,between-the two points, 
from which it is reckoned, ' '\Fot example ,\berween' the 
Laird ot Prefton+grange his houſe at alt; yrs and the 
Stob-hill,chere are the $:rceks of ſeveral Coals, lying ys a- 
M m ove 
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bare: angtheroyhichwillhe atleagrh, aboud ſeven on cight 
Wagner og Sci, and; E.z.yet the Croppy of 
the ſaid Cows 1 theind/ppoandrije; being. Wi, andiS) E3 
ares ſameimes farder &d rowards-ohe SE, forcrimes 
furder bick tawardsshe MAWe.chy: thedifference af a,mile, 
and - thi generally occafioned” by the; encounter..oba«Nybe 
_ ear6ae,:whereot hereafter,” 1 1:17 354 31! 
in Thelame-queſtion, that ocourte in the-Couls dipping 
tawards:'s blil; on er fipg:2bove ground,. comes to\be iny 
-qQuired into here g wiz, It a Coal encountering,adale 
on Brge: gboyei graund, in, jts Streyb:;, 'THes allo wartiithe 
ground, and,keeps its aſcent? I.anſwery I have found- ir 
{o.imall che.Cols Lhave ever ſeen-of that nature, GOD in 
his-provideace, having ſo-ordered it , that thereby it may 
bethe more uſeful, inregard morethereof-may be wrought 
_ Zwuel on Aquedui?, by which the Water is conyey- 
AWAy,;.a4S afterwards will be obſerved in ſpeaking to Der 
-els,. For confirmation. whereof, I ſhall ibring.inſtances 
bath of:Coals, that declines:towards:the:Hill, and of orhets 
that declines with the ſame-dipp, the Hill-hath irfelt; :In 
the Cozls of -Zonhard; Grange," K Ingle, and: Kinnes!, 
which keep all one geome! conſe; theaicentabavegtound 
is. fromthe Sea; (which:lyes;North); towards-the South, 
or: thereabour  theiCogl: dipps 07; declines: cowards the 
MV. and-{q.conſequently r:{es othe:SE, The Streak 
of thele Coalggisfromthe:N Ea S W,which Cops el 
the: Hill;, and-comes-up tp: thetop:; theredh tothe Weſt. 
ward ofthe; Houſe-af:Bawhard. .. Now, .inifinking-in\that 
gropad,; if; an equal-proportion 'be-kept, .inrall the Sizkr. 
iromthe-Gryyp, and a-juſtallowancegiven forthediffercar! 
Riþng:aþove ground, the F54k;,willbe new ofian.equal. 
deepacralong.alt the-Streck; + So thata:Sink upoa-the 
IA 14 80d 41ame 
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&me Cod neai neat to uhe” Sec Sea, which is the dE (the NE poinsvfith 
Streck, at.equal diſtance from the Croppywillbonsdeep'is 
a Siytupon, the'top hep a the SV Tome of 
the Strerk ar»the ſame: diſtance from blie'Oryppy vHowing 
alwayes the :different riſe above ground , and 
ſome particular troubles. falling in upon' the Metals 04 
. Sink, | and:not of:another, 'ant:ſomaking chom , 
which will occafion adifference'of thederpneſs,” T ce 
isalſo found in the Cots of Dyſarr, and Weews, 'A 
in that great - of Coal bind mentioned , 'berween 
Preſton-erange and Stobhifl, rhe declination whereof .is to 
the _—_ which is alſo rhe comrſe of the defeent abvye 
groun 
ys Another inſtance i is from the Coals wichin che Lord 
of Tranent , the dipp.whereof is of another courſe; being 
contrary tothe deſcent of the Hill, viz, the Coal a 
ro The SE, and conſequently che Strerk Ong phe 
and NE, wherethe fame is ro be dbſervedt hat was 
in the other, anent the- equality-of the deepneſs of 
along the $treek, with the ſame allowenoes, And EEO 
beforementioned. | 
"Smettbvabolms? opinion ths be po o6CHal to 
netally Sourti und Nonh, oricdmeof'thEpvints 
heſe two Cardindl dnes; roy ny Pete 
North and NE,” as Soechzhd by Weſt): nd North 
by: Baſt; 8c" ro which: -geheral: [if caniioe! Sree; | 
gndol whas F-have urgent brens þ 
aha (binedl/abaveirheloe} 
of.rive Conipaſk,c ad eite C_ 
Cropps,theymyrftheceffari! £6h Fa te 
pit zovrionad bh eds! 7 Bs ; LOH 4 
North, ands}fexd/the Sowh, whe $126 fu $5 7 
M m 2 Weſt, 
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Weſt, However, I acknowledge:two :things,-for con- 
Hrmi that apinion., F307 0057 $906 Þ 23g 3G | 
\-, Bir, that of all the Coal; T ever haye ſeen, wheretheſe 
contrary dipps and rifings, could notbe traced , and made 
wifible,theSreek hath inclined to thoſe points of South and 
-Noith, - But I'muſt alſo confeſs , that they ate but few T 
have:{cen, in-reſpeR'of what T have not ſeen, andſo.if any 
athers:expericnce, whe: have feen more, contradict mine, T 
hall willingly yeeld, and not be tenacious, © = 
Next, in thefe Coals, which I inſtanced;that have their 
Cropp to all-the Poines, and conſequently their Srreeks,and 
-ln others .of the ſame nature,which I have ſeen, and not in- 
Nanced, I found that part of the Sereek, which lyes towards 
theſe Cardin! points, tobe the:greateſt, being double, or 
triple to'the-other Sxeeks in length, So that when the 
Sereek, that lyes either along the one Cropp, or the other, 
towards the $ W, and N E, will-be ſeven miles in length, 
Thac lying SE, and NW, will be but four, and ſometimes 
leſs.. And+his isAallitheaccount I can give., of that part of 
Coal, called-the Streek. | 
| The ſecond thing I promiſed to ſpeak of, was of ſome 
things, which mo accidental co Coats, and yetio or- 
fdinaty, thatherdlyare.any:found without them in leſſer, 
or greater degree; :; ſuchareGae's, -and Dyes, which alters 
theirnatnrat-cos7 (4; and they being the occaſion of ſo much 
Trowble, intheworking of Coal, and following its:coxrfe, 
the Carl-bewery call phem ondiauily by that x nateToen e. 
his-Troble or Gee thengis a Body of Mctalilalling in upon 
The 0p ſe. of the Coal,” or Free-flone, ebitrufing, pry 
gerlag-rtheir kindly-and natural courſe, Keeping no regular 
rour[e itſelf, and being of nature alwayes different from the 
etal, whole courſe it interrupts, - Andtheſe Gee's yt 


_- 
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fer alſo among themſelves, in their nature, and in their 
vourſe they keep: or more propertly in the way wherein 
they encounter other Metals, and in their effteQs, In 
their nature, for ſome of them conſiſts of an impregnable 
 Whin-Rock, or Flinty-Stone, thorow which it is almoſt 
impoſſkble to work: and it-there be a neceflity to cut them 
thorow, it is done at a-yaſt expence, and takes along time, 
.and muſt be-cut open to the ſurface of the earth, ir. being 
impoſſible to Mine it under ground, Some of them are 
again of Stoxe,.like a Free-ſtone, but ſeems rather an abor- 
tive of nature, they hayingno rule in their cosrſe,by which 
-a man can follow them, norcan their ſtone beuſeful, * 
In their encountering of Coals, 'or Free-ftone, ſome- 
times they encounter-them in the Dip, and ſometimes in 
the.Streek, and ſometimes between the two, - Theſe that 
are met with in following the Dipp of the Coal, ly along 
the S:reck thereof, For example, if the Coal Dipp SE, 
theGaelies NE, and SW, Theſe that are encountered 
inthe Srreek,lyes to the Dipp and Riſe £ ſo the Coal Streek- 
ing NE, and S W, the Gae isfound toly SE, and N W, 
Others of them, tyes between Srreekand Dipp, that is to 
' ſomepoint between the two : 25 the Street being SW, 
and NE, and the" Dipp and Rsfe SE, and NW, there 
may be-2a Gae found [yi p WSW, and ENE. ' Now, 
when I ſpeak of a Gae's lying to ſuch Points of the Com- 
pals, this doth not contradict what was ſaid before, thac 
they had no regular courſe themſelves, My meaning be- 
ing, that though they have acertain length, lying between 
two points, and a thickneſs between two Metalls, yerby 
the Metal of the Gae it ſelf, it is impoſſible to know its 
ourſe, as it is in other Metals of Coal or Free-ftene, whoſe 
weerſes are diſcernable at.the fiſt view, - 


The 
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ay: cf Tae fy, ae dire, As their nature.and .conrſe 
e,in theſe two-genexals. \Firſt, 
hats [althem Soph. *T t. part of the Coe/,-that conhes 
neatelt co.chem, unproficable and uſeleſs, though:ſomelets, 
net chem they beino.unfic for. burning, ' And.itis 
'remar ed, thar theſe GACS. thar-conſiſts, of Whin-rock, ren- 
We : Coal nexe 20 it,. af inp ſt were already; burne, being 
' dried, chat it inoulders.in- tandling it, In ofhers, the 
Collis not altogether ſo.ill, and yer its nature is altered, 
from what it.is at adiftance from 'the-Gase, The next os 
neral is, thar all of them alters the natural courſe of the 
Coll i a loſs or more, ſome of them-making it Dipp much 
more then:its orgina vet beans, which they call Down-gaes : 
Fo ery Te eir 99 ſe mach-more than their rogr fe, 
ck Es, Others making an alteration as 
_. tothe pee bogs T it g0 out beyond its ordinary bounds, 
we ferred belors | in that great Ctreck of Coul between 
37 1-Grange and and $tobhill, 
itis, po beconf federed, tharwhen in workin of 2 
Coal, whether tothe Dipp,or Riſe, ior Streek, one of theſe 
"Gaes is encountered with, the Col is quite cut off, and as 
E AXEL termingts: fo that you ſee .nothingwhere the Cou/ 
quld be, PRE Ficher a Shape, :10r Clay, 01 rotteh FFI or 
e ſach - And pheprmactique. 0f:Coullcry is 2d crave 
| urſe of _ Coatthropgh thee, tillyon dvertdke ir 
mY oo fide, - Andþefereaby thing be faid rothar. part, 
Ion. mak-noniee that Jome Gerrmare ofgrearer farce:than 
Q and their wfyence-upon the .caw/e:of vther Me. 
£þ age ATI whenee you ſhallfeeh chreetold effect, : One 
Ms; by ſome "Goes, Which a Coal meets with, ir 
is quite cnc off;; fo rhatin. the orher fide chereof, there is 
| not a a veſtige of that Ceol,: or of ;any-ottrer}Meral har was 
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aboveit;. or below-ic}, cobe.'(een.” And; if-there/be-aayr 
other Coal, 'as-ſometimesthere are,, they are- quite. diffe« 
rent from them of the other fide, - I faid'by. ſame; becauſe 
thers.is one-jn{tance to-the contraty,, which iis-ſomewhar 
fiagulan, In nhe-Ewl of inton's-groundiag/Gophonyy there: 
is, tonnd-.4. 46urſe of: Cools, and-Frterflencs dipping! to-the:: 
SE.inthe.Zinks: and:upon the full-ſex-marky, there 'is- ar 
tra6t. gr. cour[e of Whinrrocks-lying; E' and W,-undenneath- 
which cheſe. Coals and'Srones. comes: thorgw withour: altes' 
ration of cawr[ey, andare' foun{\withingha Sebrwarks with) 
the, ſame Nzpp and: Riſe upon. the: Norchfide; they: bad ) 
upon the South-fide'of. the (aid Rocks: 2nd:yet the Codl is; 
encountered upon-the South, hand by a-Gze:under ground! 
through which it paſſeth, noe without a-cgnſiderable alte+-: 
ration, » Hp TYLBFT; + -Þ. dr norp of gi oy - . 4 "n C We 6, 
-The-gieateſtioftheſe Gees; that T know; is: that which: 


takes its beginning, that we ſee on-Land, vat: the 'Hurbow?” 
of the Paxs, Called Arkiſons-Haven, which hachbeetour 


Eaſt-ſea,;, Andig.is known by: -Sea-mety,, thaw it) keeps a 
| Caurſe; thorow: the. Firth\ rom Achifondaheven\;.(yhenee- 
we reckened:its beginaing upon: Laudi) towards the Weſt: 


and 
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and N VV; it beingfound tothe Southward of 7nch- keith, - 
and before' Zeirh, where ſtands a Beacon, and (o can be 
traced to the North Shore, | 

: The fecond effe& of Gaes, is to cut off the Cozxl quite, 
as tvia parc of the field,” fo'thar in the other fide, having 
ptercedthe- Ez, you ſhallnor find the Coal, andpofiibl 
not within a quarter of a mile of the Ge, which cuts it off, 
and at that place ſhall only find the Cropp and the Body 
Dipping,as it did before it was cut offzand it you thall mea- 
ſure between that fide of the Gar, where you loſt your Coal: 
( I ſappoſe the Coal then-being » leyrms from the Graſs) 
ro the place where the Cozl in the other fide of the Gee 
ſhall be found-at the Game deepneſs, it will be near 500 
paces, For making this more intelligible, let us ſappoſe 
a Coal Dipping S E, and in working to the Dipp, there is 
a: Gae.encotntered with '( This was really done in a piece 
of ground E-know,and ſo it is no meer ſuppoſition)at which 
Gar the Coal iscut off; for finding whereof the Gae is pier- 
ced, and nothing found-in the other fide, #/z. in the 
SE'ſide of the Ga, bur at: miore than 100 paces diſtanr, 
the Crop of a Gdzl, whichlyes under the Coal, that was 
loſt, .was ſfoundyafter which"irwas cafe to find the other, 
Now, that'it-wis the ſame-Coal, that was loſt, upon the 
North fide —_— is tot only evident, by the kind of 
Coat, ayd; all tie. AetatFabove, and below keeping the 
ſary but by" I the Gaewearing ont towards 
the:1Weft; ithe:two pttS'ofthe Coal that was feparated by 
itz joyaes: theinſelves ain; and continues in one: body, 
as they werebefore ſeparation; > 

: Thekaſt effe& of the-Gar is, that it doth not qyite'cac- 
off the Cva/ fromirhegrker fide of it; butmakesanaltera- 
tion'i9 rhe ztoarſe; Etherinthe' Dipp; orin'the R777 'or | 


Streek, 
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Streek, as was before noted :' ſo that in meeting with one: 
of theſe Gaes, having confidered.its nature, and'pierced{it,; 
the Coal will be found in the other fide, immediatly touch-1 
ing the Gae,. but with an alteration of courfe, Now, in- 
theſe two laſt effets,” fince: the Coal is not torally cur off; 
it will be worth the inquiry, to find the:ſureſt way of. res:; 
covering the Coal after-it is loſt;-. Therefore,:where then 
Coal is not cut off, by a conſiderable diftance; and having: 
pierced the Gae, it is not to be found in the other fide, 
you are' to conſider well the nature of the Metals.you find 
approach to the Gae,and if they be ſuch, whether Stoze, or:: 
Coat, as you know toly under the Coal that you hayeloſt;: 
then you may be ſurethe Coal is to be found above in its 
courſe, which 1s to be traced by the Dipp of the Metals - 
you find, As ſometimes I have ſeen, whena Coal hath 
been cut off by a Gae, happly there is another Coal under 
it 12 fathom, after the Gae hath been pierced, and the loſt 
Coal not coming near to it in the other fide, that hath been 
found there, by which it was certainly concluded, that the- 
uppermoſt Coal. behoved to be there alfo, though a little . 
back, conform to its cowrfe, But, if the Metals or Coals, 
nader the loſt Coal, hath not been known, then yau- are 
to take notice of the Difp and Rzſe of theſe Metals, you 
find on the other ſide of the Gae, which you have pierced, ., 
and making that your rule, range back ower the Metals, cons: 
torm to the direction to be given afterwards,; and you ſhall; 
find the Cropp of the Coat you want, and after which:iyou- 
were inquiring, ' YA 1121 08 1067 313: $ided 
' Where the Coal is not quite cut off by the Gae,but hath:. 
its courſe only altered, you are to confider, in {earching-tor 
it, betore you pierce your Gae, that which the Coal-hem> . 


efs tern the iſe , or ſome of them the Weyſe of the Gae, 
Nan which 
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which in effe&t is nothing elſe, buca dark veſtige of the 
Dipp or Riſe, that the hody which now: copfticaces the 
Gaz, ſhould have had naturally, if it had been/perfeQed, 
which when ic tends downward, then mnſi:the Gar be pur 
over that way;and inthe other ſide ſhall the { oul be tound, 
and Dowy, as they term its, that, is, the Pzpp which it had 
mcurally, zugmenced,! And, if the Fi/e'be Up, the ſame 
Tay malt be taken for piercing the Gao, and the Cos! will 
betound Up, that is, its Riſe augmented, But theſe things 
cannot be made fo incelh1gible, as by ſeeing, there being 
-many things in the alteration of the coxrſe of Metals very 
curious, | and worthy: of Obſervation- as when a Coal is 
caſt downout of its natural coarſe by a Gar, and ſo: made 
ſomerimes «nder- Level, it riſeth as. much to another hand, 
.and the:C-opps go ſomuch farder cut, which Kill makes the 
Zevetuſeſul, the uſe whereofwould have been-judged loſt 
by the:dows-cafting,” Sometimes.2 Coal made to have taur 
-contraty-.courſes, 2s is evident from the eigheh Figuce,, 
where there being a Gae at: E, makes it take ſuch another 
canrſe., in ftead of coming out to the greſs, Sometimes, 
before the Metals overtake the .Gae, they are made to. ly. 
like a Foxes one inſtance whereof is viſible above ground: 
infomeNecalslying beeween Bruntiland and Kinghers,,. at: 
2a place called che A:ln-flone, where there is. a fmall Cod! 
with iFree-ftone abovye'it, all Dip ne tothe SE, and: Ri- 
fagtothe NW. Upon the Rz/e they: meet with a: gue, 
which.isai great ihia-rock, TIwtheir coarſe to: the graſs, 
|before-they touch the faid Rock., they :take a contrary 
-comrſe, -aad dipps into it, andare therequite cut off. The 
, manner; whereof is:toibe ſeen in this tenth Figure follow-. 
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Where AB is the Rock: E F the Coat: CD the #re© 
fone. Now, whereas they ſhould have tifen towards A, 
they turn at D, and dipps into the Rock, which any may 
obſerve in paſſing chat way, Many other ſuch morions 
are obſervable, whick T paſs, and leaves them to the obfer-= 
pation of the curious, £ 
The third thing Tpromiſed to fpetk of, wis of Dumps, 
and as they are termed by the Coal-hewers, 18 4jr, Thefe 
do-defetye a more accurat inquiry into their kinds, rheic 
cauſes, 'and effeF55 then Tam capable'ty9 make, rcherebe- 
ins many things in thetir yery conſiderable and worthy of 
2 narrow fearch - gherefore following the courſe Thave 
hitherto obſerved; T ſhall hewmy own' Obferyacionschere= 
of, and ns the more curious ſearch tothe ſpirits firted for 
Gn oe 
: This Damp then makes an obſtruQion of refpiration in 
Men, or orher living Creatures, in Subrerrancons ſpaces, 
2s Ceves , Coal-rooms, Eevels, Sinks, and ſuch likes 
which obſtraQion proceeds principally from' rwo'cauſes, 
both which goes'vnder thenaine of 7# 4;r,amonÞ:rhe yul- 
gar; The Hhrft is the corruption, or putrefi@lion'df rhe 
Air, whereof there are rwo'fortss ones in places where 
Nae 7: 7 | al 
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hath been fire kindled,which burns the Coal under ground, 
the ſmoke whereof, being fall of Sulphur, 2nd other Bi- 
tuminous matter, and not hpying free paſſage«to come a- 
bove ground, filleth all the waſte Rooms under ground, and 
infects the Air ſo, that the ſmell of it, even at a diſtance, 
is intolerable; 'and-amongft it no living Creature is able to 
breath, Of this there are examples in Dyſert in Fife, and 
ſeg in Eaft- Lothian, This was kindled on deſign by a 
| Fellow, who for his pains was hanged in the place, and 
hath burnt cheſe 50 years, and more, the fire whereof is 
ſometimes ſeen near the graſs, with abufidance of ſmoke, 
as it runs from one place to another, . The ſecond, where 
the Air is corrupted w:thout the mixture of ſmoke, or any 
other groſs corrupting body, which is the, moſt confide- 
Table of all Damps , and hath the ſtrangeſt effefs, in kil- 
ling Animals in an inſtant, and ſo hath been alwayes moſt 
Prejudicial in the works, where it is found, many perſons 
having theteby loſt their lives, without acceſs to cry but 
once Gods mercy, to ſome inſtances whereof I have been 
witnels,, I ſhall not offer to. determine about the.cauſe. of 
this Damp, but ſhall givean accounc of ſomethings I have 
RT once which when duely.pondered, may hap- 
Ty lay a foundation, atleaſt of a probable conjeure, 
STS Sad, 7-5 oo 
This kind'of Damp then, and 71 Ar, is never found in 
.Caal,, or other Metals, where there is Water to be found, 
I mean, whence the Water hath not been drawn away by 
2 Tevel, or Aque-duF# : as in Coals, where there is a ne- 
cellity.to Jaye the Water from place to place, or to pump 
'it along the aſcent oor riſe of the Coal, to.the bottom of the 
Sink, trom which it is drawa out above ground, this-.1/ 
Air is not found, Nor.is tound frequently, if at a!l, in 
; WE: : chele 
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theſe Coals where the Water is drawn from the Coal by 
2 Level, or Aquze-dutF under ground,till it come of its own 
accord to the bottom of a $ink, which is in'place of a Cz- 
fern, outof which it is torced alſo above ground, and dif- 
ters -only trom the other,” that the Water” runs here of 
its own accord by a deſcent to the Sizk, which is termed a 
drawing Sink: in the other it muſt be forced by the Riſe of 
the Coal, becauſe happly, a Sik upon the Dipp would be 
of ſuch a derpneſs, that no force could draw it up in a per=- 
endicular, - F225 | 5 els 
Buc this kind of Damp is found ordinarily in thele Coals 
from which the Water is drawn by a Level, the begin- 
ning or mouth whereof is above ground, and carried along 
by a right Line under ground, till it overtake the Coal, 
which it is todiy: 10 that the Water which comes from 
the Coal, runs without being forced, and is ſometimes ſo 
conſiderable, that it makes M/s go, without any other 
addition, as is to be ſeen in the Earl of W:ntons Lands of 
Seton, where four My4s goes with the Water that comes 
from under ground, out of the Coal; which kind of Le- 
wvels are only found where the Col lyes in a Field, which 
hath a confiderable R3ſe, or aſcent above ground ; there 
being a neceſſity to make uſe of the other two wayes ſpo- 
ken of, for drying the Coal, when the Field in which it 
lyes isa Plain, + BE EW EY | 
Further, of theſe Coals, which are dryed by the Free- 
level (for fo they term the Level that runs unforced ) 
thereare ſome to whichthis kind of Damp is more incident, 
than to others, The cauſe of which difference is found ro 
be,.the ſolidicy and cloſsneſs of the Merals, whether of 
Coal or Stone, wherein ſome exceeds another, There be- 
ing ſome, that are tull of 7:fts, or empty ſpaces ( Imean 


opty 


286 MPiſceliany Obſervations. 
empty of any part of the ſame body where they are) which 
will ſometimes ſerve, to convey aconfiderable quanuity of 
Water in place of an a4q»e-da&# or level y which ſpaces are 
termed by the vulgar, Catters, which ſometimes proves 
yety profitable in the ground where they are found, both 
Inregardof the uſe ey ſerve for, in ſtead of Tevel, and for 
fendring the Afetals wherein' they are tqund, more eakte to 
work, in making them yeeld cafily to the force of the 
wedoe and Heawer, Other Metals there are, : wherein tew 
of theſe Cutters are tobe found, and if water be robe con- 
veyed through them, there is a neceflity of cutting a paſ- 
fage through them. for that eftet, Now, this Dawp, 
whereof we ſpeak is teund moſt frequently, and moſt yio» 
tenc in the f:ſt ſort of Metals, vis, intheſe which are 
full 'of Catters or Rifts, which gives ſome ground to, this 
conjecture of its cauſe, Theſe Spaces which are found in 
Coal, or other Metals, as Stoye or Till, before the.'Coal 
begin to be dryed by a Level, aretull of water, which is 
ill in morion, 2s ate all (ubterraneous ſprings, whereof 
ſome are more violent, fome more-Nlow, contorm to the 
paſſage they have to the fountains above ground, where 
they diſcharge them({clves, Now, for drying theie:Coals,, 
ani chem workable, there is a neceſſity ro cura 
paſlige, thoromwhich chat water diſcharges it ſelf quick» 
Iy, it being large, and admitting a great quaatity at once, 
- Ayr whereof , a great field . is drained: at once, 'and 
the Searſe nor beingable ce furniſh fo much water, as the 
Condit isable to.conmey, thele Spaces in the body of the 
Metals, being vg pa mag Water, muſt needs be filled with 


£7, which Air having little contals and: commence, with 
the-great body of. Air above ground, and:ſo bacty little or 
Bo; Motian, carrupts ig-theſe places, and thereby: becomes 
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poiſouable, ſo that when any Animal is neceflitat to draw 
it, and reſpire by it, it choaks them on a fudden, 4uſt as 
ſtanding Water, which being without motion corrupes, 
and becomes poiſonable, though haply not in ſo great a 
degreeas the Air: the 4ir, being, a body much finer and 
purer, than Water, that holding good in it, corruptio 
Fptizni pesſima, This is much confirmed by whac is betore. 
afſerted, that in the Coa/s, whence the Water is drawn, and 
they drained, but not by free-courſe, but, by Force, as 
Pumping, and Crawing by buckets, theſe Damps are ſeldom 
or never found : becauſe the paſſage of the Water beigg 
forced, it dues not ſo ſuddenly dry the Metals,as the other, 
whereby there is alwayes left in theſe Spaces ſome Water, 
which being it ſelf in motion, keeps the CA1zr allo in mo- 
tion with it, and-thereby the 4zr is kept from corruption, 
at leaft in (ach a degree, as it is in the other, Hence we 
find, rhat in theſe kinds of Coals, the Rooms under-giound 
are alwayes wet, or for the moſt part they are fo: whereas 
in the other, there will be no'Water found to-waſha mans 
hands : and ſometimes the Coal through want of W ater, 
becomes ſo dry, that it cannot be wrought in great pieces, 
as others, but cruſhes in the very working ,, and when 
wrought, is rendered uſeleſs, and will not at all burn, 
This puts me in mind of a very pleaſant conception: of a 
worthy and learned Perſon, DoRor Gengy Hepburn of . 
Monk-ridge,with whom'Thad occaſton one day.todiſcourſe | 
on'this Sabjet, He is of opinion that the Water is the 
Mother of the Coal, whereby it is preſerved freſh, and in» 
corrupted, and-that whenthe Water is 'drawa off, and this 
Damp tollows, it is not the 4ir, which ſucceeds in-place 
of the Water, and is cortupted for want of motion,thar oc- 
.cafions it, But as we ſee, .when the cortuption'of. a Lis 
| -quor 
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quot within a Veſſel, when the Mother is gone, corrupts 
the Veſſel it (elf, and occafions n ill {avour or taſte in the 
Veſſel; fo that the Coal being corrupted by the want of 
its Mother, the Water ; corrupts the Air in the ſubterrane- 
ous Spaces, as in Coal- Mines, Sinks, Caves, and other ſuch 
like, He had likewiſe another pleaſant conception abour 
the generation of Coat, judging it to be formed gradually 
out of another Meta], . as.of Tz, by the help of Water, of 
which he himſelf may perhaps give an account, And though 
I be not of his opinion in that matter, yetT muſt acknow- 
ledge, I was taken with it, and (hall beglad to fee a more 
fall account of it from him, than he had accels to do in the 
ſhore conference we had, | 
T he effeQts of this Damp are firſt, it hindets the butning 
of all combuſtible matter, as Candle, Coal, Pitch, S$al- 
phur, 8c, ſo that if you take a Torch lighted, and let ir 
down to.a Si»k, where the 71l Air is prevalent in the time, 
it ſhall ſtraightway extinguiſhic, Orrakea Coal, which is 
burning , and let it down, it ſhall not only extinguiſh the 
Flame, but thall make the Coal in an inſtant deag, and as 
cold as never heat had been init, But the moſt dangerous 
effect is, its killing of /iving Creatures, whereby many 
perſons have been ſuddenly killed, Some in going down 
to 2 Sink, where it hath been powerful, have fallen out of 
the Rope, and periſhed, Others have been choakeJ, and 


et have gotten out by the help of others ina ſudden, and 
have remained a confiderable time without the leaſt ap- 
pearance of lite, but yet have at laſt recovered, Yet it 
hath been obſerved , that ſome of theſe perſons that have 
been fo ſtruck with the Damp, and recovered, have had 
alwayes ſome lightneſs of Brain thereafter, and neyer ſo 
fettled as formerly, This I know to haye happened to one, 
whom T have (een ſo, many times thereafter, * What 
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W hat hath been its-effets on ſome Animals, whereof 
pon made Experiment, Lleave tos the account you 
| havegiven, One thing Tſhall only mention, which es me 
ſeems ſomewhat ſtrange,that notwithſtanding theſe Damps 
are {o effetual, and cauſeth ſo ſuddenly the death of Ani- 
wals, yet the Ratte, which are in ſome of theſe places, 
where the Damps are moſt violent, are not reached-by 
them, For ſometimes , when they are ſo powerful, that 
- nothing that lives can enter under ground, without-ſudden 
death, yet they continue there, and are not found to dimi- 
niſh, even where they have no-acceſs to efcape, by come 
ing above ground, Or if it ſhould be imagined, they re- 
moved to ſome other place of the ground, where the Damp 
isnot, how is it, they are not as quickly choaked wich 
it, as Dogs are, and other Animals, which at the firſt en- 
counter are killed e 
If it be inquired, how comes it to paſs, that in theſe 
Fields of Coals, which are dryed fully (as was ſaid) and 
to which theſe Damps are incident, becauſe of corrupted 
Air that remains within the Body of the Coal, or other 
Metals, how comes it to-paſs ( I fay }) that they are but 
ſometimes incident, and are-not alwayes found £ For clears 
ing this, it is.certain, that evew in the grounds, where 
theſe Damps are moſt frequent, for the reaſons above- men- 
tioned, yet they are only powerful when the Wind blows 
from ſuchacertain- Point, as ſome Chimneys, that do-only 
ſmoke, when the Wind is in ſuch an Azrth; This is ſoge- 
nerally, -and well known,. that the Work-zzex obſerve it, 
and when they find the Wind in ſuch a Point, whence they 
fear the Damp. they will not enter under ground, till tri- 
al-be made of the Air, which they do in S:zks, by firſt let- 
alu] ads fo got $05 $7. a |. 0d 
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. ting downa lighted Candle, or ſome burning Coal: which 
Iſchoydo aot burn, thenithero 1s.no acceſs to enter, " 

1 dly,che wind in which this 14 4 is moſt noxions, 
and hurtful, blows from that Point, where the Field of 
Ceal lyes, that's not yer wrought, which ſeems Comerwhac 
tvrangs, and yer when duely conſidered, ir will appear a- 
7 row «Pagel hens toreaſon,. | An example of this is to 
be tound in-rhe Coal of TYanextand Elphinetow, the Stredk 
- gn nth ear 2m the Hill above ground, from 
NE-to $ W> as hath been formerly obſerved, So that 
the beginning of their Zevel, 'is at the NE point of the 
$Streek, from whichthe Coal hath been wrought up along 
the Streek towards the $S W, the Wafees lying all rowards 
theWN E, Yet when the Wind blows from N E,-or N, 
oralmoft from any other Point of the Compaſs, they are 
Not troubled with this Dawp, But if it blow'from SW, 
and blow hard, they are in hazard eo. encounrer it. And 

bh the Daxp is not alwayes found when that Wind 
blows (whereof there may be fome particular cauſe) yer 
it is never obſerved mma Wind, whether it blow leſs 
or more: the reaſon whereof may: probably be, char the 
Wind blowing from-orher Points , as.from- N, -or- N'E 
hath more acceſs to enter the Wxfes under ground, and 
move the Air that 'isin them, rowrards: the tace of the un- 
wrought Coal, whence is ſuppoled/to proceed /the correp- 
ed Air, -thac knrks inthe Rifts and Cuirons thereof, ' (from 
awhich the Water is:drawn away,) and occafions:the Dawp, 
Now: this Air being: moyed: by, ithe'force of the Wind, 
keepsthe corrupt Air from coming out, it heirs ftronger 
'thenthe other, Whereas, aponthecomrary, while the 
"Wind blows: from $ 'W\, ic entering-vhe empty Rooms, 
wes the Air under ground from the face of the un- 
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wrought Coal, down towards the. old waftes, whickhave 
their courſe-from the beginning of the' Zeve/, - By which 
means, the Air, that is cotrupted within the bowels (to 
ſpeak ſo) of the Coal, comes out to the Waſtes, without 
reſiſtance, it being certain, that Fluid Bodves, as Water; 
and Air, inclines to move towards that place, where they 
meet with the leaſt reſiſtance, Hence is it, that the more 
dire& the Wind be, in blowing againſt the face of the un». 
wrought Cod, as is the Wind from N E, the 14 Air is 
the more repeiled and driven back, :but the more oblique 
itbe, as are the Winds from theſe Points, that areneareſt 
toS W, the diy is not ſo good and tree; which difference 
is known by the burning of Candles, they burning wich 
oreater difficulty in theſe Winds, than in others, which 
blow from theſe Points neareſt to N, and NE, Some 
are of opinion, this 7{ Air (in thoſe places we have beers 
ſpeaking of) comes from the great Waſtes, that ly aboye® 
the un-wrought Coal, and by ſtrong S W Winds 1s driven 
thorow the Cuiters thereof, Or the Wind blowing from 
that Point, and coming thorow theſe Cxtters, brings the 
corrupted Air alongs with ir, even as, after a ſhower bf 
Rain, a ſpait of Water comes, and carries alongs wich it, 
both the foul Water and the clean,it meers with, Though 
this may be probable, which ſeems ro be your own opini. 
. on, yet the other ſeems to be more probable, _ | 
The other ſort of Damp, is that which they call wayr of 
Air ; and though the term be not altogether proper(there' 
being no ſpace without ſome Air) yer there is a wamt of 
Air, which is ſufficient for reſpiration of 41imals,: of for 
the burning of fire,, This is ordinarily found in rhe run-. 
ning of Mines under ground, for conveying of Water from 
Coal, or other Metabr,ot in tht waſte Rooms Of Coalr, _ 
| | Oo 2 the 
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the Sinks are very deep, 2nd to evite the charge thereof; 
there/is ſome-neceflity to work as farunder ground for win- 
ning of Cozl, as is poſſible, without new Siyks, The cauſe 
ſeems ro be, that che Air under ground , in ſuch caſes, 
wants communication with the Air above ground., becauſe 
itis tound, that by giving more communication, the evil 
is cured, Whence-comes the-neceflity of A rr-holes in 

Levels, which are fo many Sizks ſer down, for no other 

uſe, bur tor giving-Air'to the Workers, Someare of opi- 

nion, .that this defe& mighe be ſupplied by the blowing of 

Bellows, from above ground, thiough a Stroop of Lea- 
ther, or of ſome other:thing.-which muſt run along-to the 

end of the. Zewel,for keeping the Air there in:motion, But 

IT have not yet heard, that it hath been made praRicable, 

_ "The effects of this.Damp are not ſo dangerous, as theſe 
ef the other, *'Tis true, it will kill Animals, and extin= 
%uiſh burning Coals and Candles, but not ſo ſuddenly as the 

former, and ſo people ate not ſo: readily ſurprized by ir, 

Theother (eems:to kill by:fome poiſonous quality : in this 

Animals dies for want of ſufficient Air for reſpiration, 
Therefore in advancing in a Coal Room,or Level-wherethis 
is, you-ſhall ſee the flame of the Candle growlefs and leſs 
"by degrees, till at laſt it be totally extinguiſhed, and the 
-perſon entering, ſhall find the difficulty of breathing grow 
oreater , as he adyanceth forward, till ar laſt he cannor 
breath at all, Hence it is, that few or none are killed by 
this kind of Damp, and all its prejudice is, that itrenders 
the work more chargeable, when there is a necefity- to 

remove it, | 
For-that, which they call 57:/4-fire, it being a thing not 
-incident, but to very few Coals, is lefs known, than any 
of. che reſt of. the accidents that follows Coals, The ac- 
.Caunc 
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count I have heardof it, - is, that in ſome Cools, which 
naturally are full of 02, and that are (as they call them 3 
Fart Coals, thereis acertain Fire, which is as a-Meteor, and 
T judge, that from its reſemblance to 1gnis fatuns, which 
the Vulgar termeth J7;/d-Fre,' it hath the ſamename, Te 
ſeems to be compoſed of ſome fait oily vapour, that goeth 
out of the Coal, the Pores thereof being once opened, which 
is kindled after the ſame manaer,as thoſe fires above ground 
are, which ate-moſt ordinarily found in. fatr, and marriſh 
grounid,Pf this fire it is reported, that in the day time;whiſe 
the Work men,are working in the Codl-roomes;it comes to no 
height, though it be ſometimes ſeen in licttleholes of the 
Coal-wall,ſhining like kindledſu}phure,but without force: 
-but when the Work--ren are once removed, and have ſtayed 
out all night, it gathers-to-ſuch # ſtrength, that ar ics firſt 
encountering with fire, which-the Coal-hewers are neceſſi- 
tite'to have, by taking in-of light, it breaks out with 
ſuch @ violence, that it kills any perſon, it finds in its way, 
The reaſon, why it iswithout this force, while the Wor t- 
-men are intheplace, ſeems to be this, that they working 
with ſuch violence, and motion as -they do, do certainly 
-move the Air conſiderably, it being contained in ſonarroy; 
a place, as a'Coal-room, And-this Air being violented b 
motion, moves that oily vapour, whereof the fire is formed, 
ſo that it gets not liberty to unit it ſelf, -being diffipared 
by the'motion of the Air, Bur ſo ſoon, as the Airis fil), 
and quiet, after'the York-men are gone home, it units it 
ſelf, and gathers force, and therefore, ſo ſoon, as it meets 
with fire, which is: more forcible, than the flame thar is 
kindled in it, it rarifieth; the ſulphurious parts being.kind- 
Jed, and forceth ir (elf out, as powder out of a Gum, For 
:1t hath been obſerved, that if any perſon ſtay in the _— 
: , Re Ne þ 
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pak while it breakswithin'the Coel-room, they are in dan- 
ger of being killed,* Theordinary way by which the hue 
of it is prevented, is by a perſon that enters, before the 
Work- mes, who being covered with wer ſack-cloath, when 
he comes near the Coal-nall, where the Fire is feared, he 
creepeth on his belly,.with a long Poll before him, with a 
lighted candle on the end thereof, with whoſe flame the 
Wildfire meeting,. breaketh with violence, and running 
alongs the roof, goeth out with anoiſe, at the mouth of 
the Sizk, the perſon that gave fire, having eſcgped, by 
creeping on the ground, and keeping his face coſe to ir, 
till it be over-paſled, which-is in a moment, | 

. The place, where this was moſt known, was in a Coa/ 
be-weſt Zeith, in a piece of Land called Werady, which far 
want of Level, and the, violence of that Fire, the Owners 
were forced to abandon, | ' - 

I come now to the laft part, which I iſed to ſpeak 

of, namely of the beſt way for trying of grounds, to find 
Caa!, where never any hath hicherto been diſcovered, and 
of carrying on of Zevels, for draining the Water of Codls 
and making it workable, As to the firſt part, there are 
but three wayes, Firſt by fnking, which is moſt charge. 
able, in regard, that in fach grounds, where the Merals 
are all intire, Water abounds, and this doth not only bring 
the 24after under a neceflity of great expence for drawing 
the Water, but alſo rendereth it impoſſible to get fnhed 
toany deepaels, which may ſuffice, for giving an account 
of all the Metals to be found, within the field, that may 
be rendred workable; There was a ſecond way invented 
10 ſupply this dele&, Which is by bearing, with-an inſtry- 
ment made of ſeveral Beds of Lron, which boareth thorow 
the Me4e{s,” and iryes them, © This way in my opinion, is 
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worſerhen the former, | For firft, if the Cool ly deep, in 
the place where you try by hoaring, it becomes almoſt 48 
tedious, and expenſive, -as ſinking, the drawing of the 
Rages,, conſuming ſo much time, in regard it muſt be fres' 
quearly done, Next, 'in boaring, ſuppoſe the nature of 
the Metals, be found, yet thereby theit coarſe. can never 
be known, till-they be ſpe, which is one of 'che things 
moſt:confiderable in thefearch of a Coal, becauſe thereby 
is known, whether it be workable, with advantage ot not,” 
ard whether it be poflible to draw Water fromicby a Level, 
or otherwiſe. Laſtly, this way leaves the Maſter at an 
uncertainty.;(notwithſi:nding the Cal had been: found) 
of its goodueſs, as tO its watwre, and a$10 itsrhichnefs, ' As 
ta its grodueſs, becauſe all that is found of che Coul, by 
this boaring :uſtrament, is ſome ſmall drofs, which temains 
after the wafting. of the. ohing that's broughe up in che 
wuztle, by which nonecan judge of its pu—_ Ot 'bad- 
nefs, As toits thicknefs, becaute it is impoſſible 16 diſcern 
exadbly; when the boaring-3nſtrament hack pulſed the Coat > 
all the rule tor trying thereof, being che kind of Mere/ that 
is'brought-up inthe wwnble.. Now, Ihave known in wy 
expetience'a Coal buarcc which the Baxter by” that rife 
harh judged four fooe in hrcknefe, yer whenvis came to be. 
ſinked, hath nor proven one, Lhereaſonwhereof, isoh- 
yinus, becauſe the bow ing-irows, being long, and weighs 
ty- lifting thenvup;, down, they brezk the Coh, 
alrgady pierced:;; and-thisfalling: downamong'rhe- Merals,, 
they ate piercing, and being found in the wumble with 
them (eſpecially when the Metal under the Coal, is a black 
Till) gives g ound to imagine, that all that time, they 
have been peircing a Coal, and ſoconſequencly, the Coal 
mult be ofduch a thickneſs, EE 
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\Thelaſt; and beſt way of trial, is that which is termed 
an ranging over the Metals, | Bor doing whereof, this me-. 
thod, is to be obferyed; Suppoſe there be any place with-- 
in the-pround:to be ſearched, where the courſe of Metals: 
can be feen; as inthe: baxks of a River, or Rivolet, or Sea- 
banks, when the place isnear the: Sea, then.confideration 
muſt be had how far the loweſt of theſe Merzls, can.go be- 
fore they Crep out to the Graſs,” which will be known by: 
obſerving the Dipp or declination of the Metals, and the 
Riſe of the ground above, whereof a juſt allowance muſt 
be given, and having' dizgrd . before the ſaid Crop, .yow 
ſhall certainly find, the Mer.d,: that.is next under it, and: 
if. that prove not Coal, keeping the: former proportion, 
you muſt advance, and digg before its Crop, and ſo ſhall 
you find, thenext Metal under it, and fo ſtill, till yow 
have tried your ground, and found the Crops of. all your 
Metals within it, But ifchere be no Water-banks, or ſuch: 
like, - to give you the firſt view; of the courſe of your Me- 
tals, then muſt you ſcxk firſt at random, and having once 
paſt the Clay, you will readily overtake ſome Metals, 
whereby you will know the courſe of the reſt, and having 
once found the Dippand. Riſe, you mult follow the me- 
thod of rengingalready preſcribed, except the ground fo to: 
be tried,contains not within it ſelf the Crops of the Merals, 
the body whereof lies init, whether of Cal, or Stone, in 
that caſe, there is no way to try, but by ſ»king, or boar- 
we. | The way of ranging is conſpicuous inthe following 
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The piece-of ground to be tried, is PN, where there 
are ſeveral Seams of Metals, that Crepps out at the Points 
'K L MN. Suppoſe the loweſt to be the Coal, viz, I N, 
-tor which you are to make trial, You Dzez fuſt at 'K, 
"without the Cropp of the Seam F.K, and you aig till you 
"Hand the.other Seam of Stone +G L,.at the Point C, Fol- 
lowing the Rule before given, you advance before its cropp, 
EI job at L, and finds:the other Seam of Stove HM, at 
the point D - from which you alſo advance, and arggs be- 
tore j .0709h , ar.the point M, and finds your Coal at.the 
zPojar. E,. . Byt,! if by: advancing over, the, cropps of theſe 
: Metals, -which comes ont from. under. one another, you 
"find no Coal, then you. are.to raxge, backward, for the 
crops of Metals lying above theſe, where haply the Coal 
;may be, asat Q, and ÞP. This in my opinion, is the moſt 
certairrand exatt-way of trying Fields for Coal,or any ather 
- Metal of that nature, and. leaſt chargeable. of ay- others, 
': The ſecond of this laſt .part, .I promiſed:to ſpeak of, 
was .in order to\Levels, or Coal- Mines, which are nothing 
elſe, br endl or Gu{ters made-under ground, for con- 
weying.of the. Water from the Coal, and ſo rendering ic 
ok 8 PP | work- 
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workable, Ir ſeems that a very. little time before this, 
that way of- Mizeing under ground hath not been fallen 
upon, ; For thre areito -be found' Coa/eFraſted in their 


Cropps ont ; Jar conveying o the Water whereof, they have 
made eorlh , br. Level, ik hath. been opex to the 
| Surface, like a great Ditch , ſame whereof haye been ten 
or twelve fathom in-their deepnels;. WM 
The beginning of the Zevel.. (to keep the term uſed) 
mult alwayes beat the loweſt part of the Field, where che 
Coal lyes to be dryed, Some whereof, by the riſing of the 
' ground, and the $rreek of the Coal rifing that wa (as we 
thew before) gives the adyantage of a' Free Level, that is, 
when the Water comes above ground of its own accord, 
without being forced by drawing, In others, there is a 
neceſſity of Engines to draw the Water from the loweſt 
part of the Zepe/, and bting'it above ground z which Ex- 
gines are of ſeyeral ſorts, © As when men draw with ordi- 
nary Backers, of when there is a hprſe-work, or water-work, 
and that either by a Chain with Plates, and a Pamwp, or 
with a Chain and Buckets, all which are very common, 
eſpecially choſe 'we have inScorlapdy; they b ing caphble20 
draw bue 2'vety ſmall dratight, making only uſe of one S;pk 
for that effe&, *''Bur therE re tobe ſeen in, the North of 
Enzland, in Biſhoprick, Water-works, by which Water is 
drawn above 40 fathom in popes icular, bur not all inone 
Sink, 'The'mannet where is chus; "there being © Sipk 
from the end of their £24, 20 the ſurface'of the” earch, 
where their 1wrks are Soitig; 40 fachom deep, which my 
dty the Coal-Sjnks at 60 or 70, Which ly above the Banks 
of the River, where the Water-werks are ſcituated , there 
#fift qne o.farhom deep from'the Grafs,. Another in a 
right Einefrom that;of 24, Another of 3 23 upod all o_ 
Bs, there 
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there are Water-works. Tn the firſt $izk the Water isdrawn 
from the bottom T2 tarhom, and'thence conveyed into 4 
Level or Mine, which carriesit away to the ſecond $jyb, 
By the fecond Wort, * the Water is drawn onr of the fecond 
S:nk' 14 fathom, from the botcom, 'and'ſer in by a Zevel 
tothe third Sink, which being only 12 fathom deep, the 
Water-work ſets it above ground. The form of the Engine 
is after this manner. In the firſt $;z there is in Outrer- 
heel moved, as other Milns are, by the Water of the 
River: upon the end of the Ax/e-tree of which Wheel, there 
is a Razg-wheel, turning vertically,as doth the Onttr-wheel, 
This Rage-wheel by a Nutt, or Trinle turns another, which 
moves horizontally,the Axle-tree whereof goes right down 
in the Sink, and maybe is 8 or 10 fathom; at” the end 
whereof there is another Ragg, which by a Nutt turns ano- 
ther Wheel, which goes wertically as the firſt Rage, and 
canſeth another Wheel with a long Axle-rree turn as the 
firſt, and ſo down till it come to the Wheel, which'turns the 
Axle-tree, by which the Chain is drawn, * The ſecond 
Sink, hath ſuch another Engine, but not ſo many Jheels, 
im regard it is not ſo deep, Thethird, hath only one ſingle 
7heel, whereby the Water is drawn above ground. Y 
The moft curious of theſe Engines, thatareto be ſeen; 
are at Ravenſworth near to Newcaſtle , which belongs to 
Sir Thomas Liddecl, a moſt ingenious Gentleman, who, for 
rocuring a Fall of Water,which may ſerve the Fheels of 
all the three Sikhs, hath erected the firſt work upon Pil- 
hrs like a 1/ind-Mill, pretty high above ground, from 
which the Water falling, makes the ſecond go cloſs above 
ground, And to make the Water fall to the third, the 
-whole heel is made go within the ſurface of the ground, 
which terminats at a River under the Works, which Mine 
Pp 2 - is 
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. ' ofa confiderablelengrh, Where Water cannot be had 
- eo make ſuch Works go;they ule Horſe-works, but not w.th 
| fo good ſucceſs,. being more chargeable, and not having 
fo much foree and power, as che Water-works,, But Tam 
of opinion; that Yind-works might ſerve well, where. Wa- 
tercannot be had 5 and when-no-Wind ſhould happen to. 
blow, rhe ſame Works might be ſupplied by Horſe : and 
| that the Find, when it blows but ordinirily,. hath as much 
force, as ſo much Water, which is made ule of for turning. 
ſuch zyheels, is to me unqueſtionable, For I have. ſeen in 
Holland, a Wind- Mill, that by the motion-of the Owtter- 
wheel, cauſed feven pair of Mrll-ſtones to goat once, be- 
ſides another motion tor bringing the Yifal from the 
ground, four or five Stories high, to be Gra7d, And ſe- 
veral Saw-Mifls, which beſides ſix or ſeven great Saws, 
they cauſed go,. did by another motion bring up from the 
Wer great Trees like Ship-Maſts, to be fawen, and placed 
them right _m the Saws all which could not be but of 
greater weight, than 10 or r2 fathom of Chain with Buc- 
kets, ot Plates tor drawing of Water, 

But go return, for the right making of a Zewel, the true 
hight of the ground, where the Coal lyes muſt be firſt ea- 
ken, that it may be known, how much of the field can be 
drained by it ; which muſt be done,either with a Quadrant, 
_ erwith an Inftrument made expreſs, Then care muſt be 

taken, to take the loweſt part for the mouth of the Zevel, 
that the field can aFord, 'and from that it muſt be carried 
in a ſtraight line towards chat part of the field, where the 
Coal is thought to be encountered by the Mine, In work- 
ing whereof, two things are in a ſpecial manner to be re- 
guarded, Firſt, that the Zewel be wrought without afcez, 

or Zeſcent : the beſt way for trying this, being by the ſur- 
8; 49 face 
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faceofthe Water paſſing through it, which oughe to beas. 
hecle moving, as-can be: tor thelois of one foot pep, 7 | 
which the ground gives, is a loſs of 2 confiderab'e:parcel” - 
of Coal to — eſpecially if it be Fate If there oceur«: 
any Metats,: which are impregnable,” in the cowrſeot the? 
Level, (o that it is impoſſible, to follow ſo ftraighr a line, it - 
regard the Mine muſt be wrought over the top of that - 
ſtoge, which is unworkable, in that caſe, there is but one 
of two to ſerve the loſs of Level, either the Coal riſes un 
Streek towards which the Mine is carried, and if that be, 
then after that fone is paſt, the Level muſt be carried, as 
low, as it was before it encountered the ſame, and che 
courſe of the Water ſhall not be- obſtructed; becauſe the 
ſourſe, viz, the Coal from whence the Water comes,riſing - 
higher than the Stoxe, the Warer ſhall cafily paſs over that 
higher, Hence it is, that we ſee in ſome Cozls, that have - 
been wrought, at the loweſt point of their Streek by & 
drawing-ſink, -and the Streek rifing' from that point, the 
Water that hath .come off the Coal, being in its Sourſe 
higher, than the mouth of that drawing-ſink, hath made 
it toover-run, and ferve to diſcharge all the Water, that 
comes therefrom, Burt, it the Mize be run to a Coal, that 
after it hath overtaken it, riſes no higher in Srreek, than 
the M;xeit ſelf, the Water that comes from it, will not 
paſs over any hight in its way, but will be unqueſtionably 
topped, Therefore, in caſe ſuch an impediment could 
not be removed,. as many times ſuch Metals will fall in, 
which are unworkable in adire& line, the ule of a Siphox 
might be tried, ' which would unqueſtionably ſupply the 
loſs of about 32 foot of Zewe/, this being the hight in Per- 
pendicular, to which the Preſſure of the Air,is able to raife 
Water up thorow a Siphoy, 
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Z :Thegext thing to be obſerved in carrying onof Levels 
ad thertie-balere formhich there is. 4neceſfity indiſpen(s | 
able+.;In ferting, down yehereof, care muſt be had, that. 
« they be notidiceRly upon the Mie, leſt theealing.cho- 
' ra"; from: aboveground, ſhould: ſtop ,-and obſtruct the 
' ſame, and ſo obſtruct the courſe of the Water z, and there- 
fare it's better- they be ſer down ata ſide, their only uſe 
being to communicate freſh Air t9 the Work-mea,. which if 
itz,cauld: be otherwiſe: ſupplied i as I think jr not utterly 
impoſſible) would render the charge of the Coal-works 2 
great deal more eaſy, | 
- Other things might be ſpoken to of Levels, as that 
ſome ran with che courſe of Metals, they paſs thorow, and 
that ſome run againſt that courſe 3 and of bringing. Level 
from:the Dip of an upper-Coal, which hath a Level of its 
' own, | to dry a Coal lying under it, which cannot be other- 
-wiſe done, But theſe things being common agd obvious to. 
any, who have but the ſmalleſt $kill and experience, T- 
ſhall forbear, : | | nk, WT 
_ - Thisconfufed account, your importunity hath drawen 
from-me,- for: which if your Book ſuffer cenſure, which F 
grant it nay do, as to this part of it, you are to blame your 
Felf, and ſo.Ireſt and am, &c, Es: 
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